




SELECT OPINIONS ON VOL. I. 


I consider that the work is a most in¬ 
teresting and valuable contribution to chemi¬ 
cal History ; and exhibits an amount of 
horning and research which does the author 
the greatest credit.— Sir Henry E. Ro.scoc\ 

A new and interesting chapter has been 
added to tlie history of sciences and of human 
j)rogress.— M. Berthelot. 

Dr. Ray has spared no pains to make his 
work a masterpiece' of its kind.— The Pioneer. 

Dr. Ray has ably carried out his task. 

— Nature. 

That unusually interesting work.-Pharma- 
eeuiical Post. (Vienna) 

We doubt if one more eminently qualified 
than Proft'ssor Rav could be found for the 
difficult task of sifting such evidences, and 
eliciting from them an intelligible and orderly 
account of tht‘ development of Indian Chem¬ 
istry.— The Times of India. 

This Pioneer work is a monumental 
labour of love,—TV^c Englishman. 
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PREFACE 


rju* s(‘(’ond and concluding volume of the 
l^istory of flindu Chemistry is now jircsented to 
the public. 

W'hcn 1h(‘ lirst volume was under preparation, 
it was f<*ared that many valuable works on Hindu 
C'hemistrv rt'ferred to in Rastlrwava, Kasaratna- 
samiK hchava. ctc.^ had bei*n lost bu* ever. Pandit 
\avakAnta Kavibhushawa was deputed Bena¬ 
res l<» make a searching en(piiry and his labours 
have betui rewarded by tht‘ di.sco\t‘rv of several 
i-iie MSS., including one of Kasahr/daya. This 
last-named work is of surpassing interest con- 
'^idering its comprehensiveness and antiquity. 
Two more transcripts of it have also been procured 
Irom th<* fabraries of the India ()fTic(‘, London, 
and of llu‘ Darbar, Nepal. A copy of Rasendra- 
ehm/:ima//i obtained from the Library of the 
Deccan Tolh^gc, Poona, Ims also Ix'en of signal 
help A critical .study of the new materials throws 
a flood of light on the dark re(a*ss(‘s of the history 
ol Indian (’hemistrv. As a halo of literary and 
scientilic activity including tin* pursuit of alchemy 
circle's round the prominent figurt' of Nagarjuna, 
tonsiderable .space has been devoted to a discussion 
of his age in the Hi.storical Introduction. 
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It was with <lifiicl(*nc<‘ and lifsitation lliat I 
placed tlu* remotest limit of alchemical Tnntras 
in the 12th century A. D. It now transpires tliat 
this datt' is to lu* ])iished back by several centuries 

A History of Hindu Chemistry would be 
rightly regard'*tl as incomplete* whii h did not di'al 
with the constitution of matter and the Nariou^ 
hypotln‘S<*s in regard to it. I'lie ICuro])c‘an historian 
of chemistry has always turn<*d liis e_\ es to (iret'ce 
as the perennial fountain of knowledge on this as 
on other siibji*ets. And it is but natural that he 
shouhl do so. * d'he Hindu atf>inistie school has 
not hithi'rto, 1 am afraid, found an inttTpreter who 
could do full justice to it. Colebrooke’s prest*nla- 
tion of it with which I had to conti'Ut mvs(‘lt in the 
first volume is masterly so f.ir as it goes, but is 
fragiTUMitary. Not feeling mys(‘lf (‘qual to the 
task I applied for help to !Mr. I^rajendra Nath Si ai. 
Principal, \’iclr)ria C'ollegt*, Kuch l>ehar. Prim ijial 
Seal has kindly responded to my appeal with 
alacrity. It is to be hoped that a long-felt desident- 
tum has at last b<*(*n supplied. 

riu; frequent references which have* been made 
to tlu* first volume must be taken to mean the 
second edition of it. Those who happen to poss- 
<'ss copies of the first edition will not. however, 
be put to any serious inconvenienct*. 

]'iW* Vol. I, Intro, xliii. 



rREKACE 


I avail inyst lf of this opportunity to vxi)ress 
my cordial thanks to Pandit Hari.vchandra Kavi- 
ratna, late Proh'ssor of Sanskrit, Presidency 
Coll ejTf, and my collaborator in the editiiiif of 
the text ol Kasar/zava in the Hihliothcca Indicn 
series. 

In the prtdace to the lirsl voliimt' J pri*sumed 
to narrate the ( ircumstances under which I under¬ 
took tlu' composition of my History. The j^reat 
cluMuist and savant, whose iinspiration lias been 
my iruidinj> ))rin(’iple throut^hout the arduous 
task and whose leiigtliy iuid appreciali\e ri*\ iew of 
the lirst instalment has been a stimulus in the con¬ 
tinuation of it. is no more. Marcellin Hertheloi 
breathed his last on March i<S, 1907, leaving tlie 
world of science poor indeed. It was w ith the \ iew 
of coming into pt'rsonal contact with the illustrious 
seientisl that the author made a pilgrimage* tc 
Paris in March, 19(35. 'I’lie long interview which 
he had with M. I^erthelot and the reception which 
was accorded to him at a meeting of tlu* Academy 
of Sciences by its late Perpetual Secretary, as 
also by its 1 Resident, M. 'J'roost, made a det*f) 
and lasting impression on his mind. 

Alas, lor the vanity of human wdshes ! These 
pages will no longer be greeted by the eager and 
indulgent eyes of M. Berthelot. All that now re¬ 
mains for me is to dedicate this volume to his 
sacred memory. 
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It is with niingh'cl that I mark tlu* 

hour of my final deliv("ranct* from a scll-imposocl 
task whirl) has orciij)ir(l all my span* limt* during 
tlu‘ last 15 yrars and mor{‘—hit lini^s not unlike 
those which ovcn'powcrcd the Historian ol tin; 
Kotnan Kmpirc. I'lu* r<‘adcr will, I hopt*. lor- 
i^i\r mr if I venture to ^ive expression to them 
in th(‘ words of l^dnuind (libbon hims(‘ll. “I will 
nr)l dissemble tht* first en)Otions ol joy on thi‘ re- 
(overv ol mv Ireedom. iJnt my pride 

was soon humbled, and a sober melam'holy was 
s])rea(l over mv mind, bv the idea that I had taken 
an (‘verlastinj»' lea\<* of an old and at^rerabh 
( ompanion. " 

I'he Hindu n.ition with its ^hnious ])ast and 
\rist latent potentialities may yet look forward to 
a still more jrlorious future, and, if the j)erusal of 
these [)a<^t's will have th(‘ «‘ih‘et ol stimulating m^ 
(ountrymtMi to strive t(»r ret^ainin^' tludr old posi¬ 
tion in the intelli'ciual hitTarehv of nations, 1 shall 
not have labourt'd in \ain. 


HkKSIDKNCV ('(Jf.I.KC.K. | 

/, /g()(j j 


P. C. RAY. 



PRKLIMINARY RRMARKS OX TUK 
MKCHAXICAL, PIIYSlf:A[. AND 
(JHEMICAI. TllEORIKS OF 
THE ANCIENT HINDUS. 


M) papt;r on tlit' Mvchanicai^ Physical and' 
( hcniica/ Theories of the Ancient Hindus is in- 
it-ncled to ht* a SN iioplir viow of llu* ontin* fitild 
n| Hindu Physico-flirrniral Scioiu't*, so far as this 
n ached tho stag^c of positiv’o Srinua- as distinj»^iiish- 
«-d from the prior mythological and empirical stages. 
A', the work in which my paper app»*ars relates to- 
Hijulii Chemistry, 1 have elaborated the clu'inieal 
jiortions, including the Hindu account of the erms- 
litution of th<‘ fats and oils, and tin* organic tissiurs, 
Ml addition to Hindu imjrganic eliemistrv. 1 have, 
also briefly noticed tlit* chief chemical industries 
of the Hindus which st‘cured them an <*asy pre-emi- 
iienct* in manufactures for a tliousand years, and, 
in the Addenda, given some interesting recipes 
relating to several matters of chemical technology. 

()f mechanico-phvsical theories, 1 have expounded 
ilu* Hindu conception of Energy, pottmtial as well 
as kinetic, and of molecular motion, so far as they 
are applied to the elucidation of problems of a 
physico-chemical nature, z'/ir., the constitution of 
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matter, the genesis of atoms and their infra-atomic 
constituents, and tlie chain of mechanical causa¬ 
tion in the system of Nature. I have also touched 
on the Hindu theories of light, heat and sound, 
as implying current or wave motion, leaving the 
elaborate exposition to my paper on Hindu 
Mechanics and Physics. In the Appendix^ I have 
addt^d a brief account of the Scientific Method 
of the Hindus, which shows that all this was 
not a mass of unvt'rified and unverifiable 
speculation ( the very antipodes of science), the 
charge usually brought against Hindu thought and 
culture,—but proft'ssed to be the outcome of a 
Scit.ntilic Mt'thodology which, in its formulation 
of the canons of the two fundamental Inductixe 
Methods, is more comprehensive as well as n\ore 
original and suggestive than Mill, and which, as 
regards its Applied Logic of the Sciences, ( c. 
the Logic of Tht'rapeutics, of Grammar cdc. ), is a 
standing testimony to the systematic completeness 
and rigour of the Hindu scientific mind. The difh- 
culties of my ta.sk have betui formidable, but J havi* 
not written one line which is not supported by the 
clearest and most authoritative texts. The ground 
trodden is, for the most part, absolutely new. 1 have 
gone back to the onlines, and studied the authori¬ 
ties at first hand, being resolved to eschew all 
second-hand sources of imformation. Fortunately, 
the Sanskrit philosophlco-scientific terminology. 
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however difficult from its technical character, is 
t;xceedingly precise, consistent and expressive. 
The materials also are full, and the sources of 
information corroborate one another. Another 
difficulty 1 have sought to guard myself against 
is the unscientific, unhistorical but very common- 
and almost inevitable habit of reading modern 
ideas into old guesses or speculations of a happy- 
go-lucky or nebulous character. I do not think 
that the mere passion for Truth is a sufficient safe¬ 
guard against this fatal facility of unconscious 
distortion or misrepresentation. A true historical 
perspective can only be acquired by historico-com- 
parative studies, with the application of the correct 
historico-comparative method ( the Introduc¬ 
tion to my Comparative Studies in Yaishnavism 
and Christianity). 1 have also practised, or tried to 
jiractise, a habitual understatement, without cons¬ 
ciously falling into that ‘ suppressio veri ^ which 
is so often a ^suggestio falsi' How far I have suc¬ 
ceeded in exhibiting the truth about Hindu science 
or the Hindu scientific mind is a question which 
I leave to competent judges to answer. 

Before concluding, 1 must advert to my use 
of the terms “isomeric ” and “polymeric” in senses 
different from the current ones, though suggested 
by the principle of analogous extension. Instead 
of coining new terms, I adopted ( perhaps with a 
questionable freedom ) these existing ones to ex- 
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press the Hindu idea of distinctions of cheinical 
substances due* merely lo diflFereiicc in spatial posi¬ 
tion or arrangement among the particles, without 
any implications whatever as to percentage comjjo- 
sition »)r molecular weight. A study of the original 
sourct^s has made it clear Lo me that a Bhuta ” 
in Hindu Chemistry rt;presents a class of elements 
coinj>osed of similar atoms, and the different elemen- 
tarv substant'es compris(*d under one and the san>i 
“Bhuta” an‘ 'isomers’, in this limited sense, in 
reference to the atoms, btnng specifically constituted 
by differences of spatial position and arrangement 
among the latter. '1‘his is true of the Sankhya-Pataii- 
jalii and the Nyiiya-V^aiseshika alike. But, in tin 
.Saiikhya-Pataiijala, the atoms themselves are com ¬ 
posed of 'raninairas ; and in one view, the atom^ 
that enter into the “isomeric’' modes of the same 
“Bhula” are themselves “stereo-isomers” in refer- 
iMice to the 'J'anmiitrtas. A tri-Tanmatric atom, b»r 
example, may have different isomeric forms whii h 
would account lor the divlirs modes of the “Bhiita 
•originating with this class of atoms. Hence under 
the Sfiiikhva Patanjala. I speak of “isomerir " 
atoms, while under the Xvaya-Vaiseshika I confint 
myself to the phrase “ isomeric modes of the samt* 
Bhiita It appc*ars t») me also that in the Ssiii- 
khva-Pdtaniala view, while an atom of a particular 
kiiul ( say a tri-Tanmalric or a tctra-Tanm^tric 
-rfine ) mav ha^’e “isomeric” forms of its own, the 
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Introduction 


ChAF'TER I 

; ' 

*On the age of Nagarjuna and the 
Buddhist Alchemical Tantras. 

In the first Volume it has been incidentally 
tmentioned that side by side with the 5ivaite 
, Tantras have their Bud- 

Rise, development 

and propagation oi dhisl Counterparts in which 

Mahayanism. ' r % e 

the salient features of the for- 
(iner appear.The question now arises : when 
"did the votaries of the religion of <5ukyatnuni. 
find themselvefe called upon to engraft upon 
Jtheir simple and pure creed tht ensefNbie of the 
gross and grotesque superstitions, the hideous 
incantations, as also the speculative, ^le meta¬ 
physical and esoteric , phases of spiritual 
Jispirations of which the Tantras are the reposi¬ 
tories ? The answer cannot be given off hand 

I, Intro. Ixx. 



in a few words, for it will lead us to a discus- 
sum of the origin and development of Maha- 
yanism. Under ordinary circumstances we 
should have considered it beside our purpose 
to devote much space to this subject in a 
work dealing with the history of chemistry. 
But it so happens that tht^ most prominent fig¬ 
ure in Indian alchemy, who is acknowledged on 
all hands to be the discoverer of the processes 
of distillation, sublimation etc., is no other than 
the reputed founder of the Madhyamika sys¬ 
tem of philosophy, the renowned Nagarjuna. 
A brief and rapid survey of the causes w'hich 
led to the origin of Mahayanism and its inti¬ 
mate connection with the tenets of the iSivaite 
cult will be of help to us. 

It is one of the saddest episodes in the his¬ 
tory of the great religions of the world that 
the purity of life, right conduct, right living 
—in short, the moral code upon w'hich their 
founders have always laid particular stress,, 
soon begin to occupy a subordinate position 
and a dogmatic theology springs up in time,, 
w^hich gives occupation to the subtlest intellect. 
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As for the masses of the people it is doubtful 
if ever they have remained contented with the 
mere ethical aspect of a religion. At any rate 
we find that immediately after the tidings of 

t 

the death of Buddha had spread about there 
was a squabble among his followers for the 
possession of the master's corporeal relics and 
in course of time stupas were raised over 
them, which no less than the three jewels 
{Ratuatraya )—the Buddha, the Dharma and 
the Sa;«gha,—and the BodhI-tree became ob¬ 
jects of worship of the devotee. The Chaityas, 
Viharas and other sanctuaries of divers sorts, 
with which Buddhistic India was dotted over 
in the first and second centuries after the 
decease of the great Teacher, afforded asy¬ 
lums for a vast multitude of monks, who, freed 
from all worldly cares, found ample leisure to 
formulate and draw up a code of spiritual and 
disciplinary exercises. 

Although their high ideal was to lead - 
sweet lives of purest chastity’^ and induce 
their lay brethren to follow in their footsteps, 
rituals and ceremonials of an imposing and 
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elaborate character soon obscured the ray of 
light which shone forth from the founder. Thus 
we find that within 150 years after the pass¬ 
ing away of Buddha tedious and circumstan¬ 
tial regulations as to the quality of robes to be 
worn by the Bhikshus, the mode of bathing 
and fasting, the taking of the midday meal, 
the drinking of unchurned milk, probation and 
penance, dwellings and furniture and so forth 
wer(‘ amongst the w^eighty subjects for dis¬ 
cussion in the Second General Council.* We 
need not pursue the subject further. The 
reader who is interested in the study of com¬ 
parative religions will find striking parallels in 
the early history of the Christian Church, t 


^ “On the daily Life of the Bhikshus." X’ina^si Texts 
(S. B. E. Series). The Chullavagga, Pt. iii, p, b6. 

f The Sermon on the Mount was more or less forgotten. 
Idolatry disappeared, it is true, but only to re-appear in the 
shape of Marioiatry and the worship of Saints and relics. In 
the heat of the schismatic strifes, Christian Chanty had to 
make shift for itself as best as it could. Theologians were 
busy with the interpretation of the writings of the fathers. 
In a word, the dogmatic to a large extent superseded the 
moral element of religion. 
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We are not concerned here with tracing the. 
rise, progress or decline of Buddhism ; if we 
have at all referred to its excrescences, it is 
only to prepare the mind of the reader for the 
proper understanding of the Mahiiyanist 
development. 

The India of A^oka and of the fourth and 
third centuries B. C. was in the main Bud¬ 
dhist, but it should not for a moment be 
supposed that the old faith was extinct. The 
triumph and ascendancy of the teachings of 
^akyaniuni and his followers were due in a 
large measure to the fact that they drew upon, 
and incorporated into, their creed much that 
was essentially of Hindu origin. As Dr. 
BhH;/f/arkar observes :— 


Prof. Rhys Davids expresses the same views in several 
places ;—“ There is ample evidence even in the bool's of the 
orthodox body of Rrahman teachers to show that when 
Buddhism arose there was not only much discussion of the 
ultimate problems of life, and a keen interest in the lesult, 
but also that there was a quite unusually open field for all 
sorts of speculations.”—“Buddhism.’' American Lectures on the 
History of Religions (1896’, p. 26, Again: But Buddhism 
\s essentially an Indian sy&lem. The Buddha him.self was. 
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“ But it was not the metaphysical doctrines of 
Buddhism that influenced the masses of the people. 
What proved attractive was its ethical side. The 
Buddhist preachers discoursed on Dharma or right¬ 
eousness to the people. Such discourses on Dliarma 
without the introduction of anv theistic idea have 
their representatives in the Brahmanic literature. 
In many of the episodes of the Mahabhurata espe¬ 
cially in the i6Tinti and Anujuhanika books we have 

throughout his career, a characteristic Indian... 

he was the greatest and wisest and best of Hindus.”— tbid^ 
p. 117. The same liigh authority puts it more teisely when 
he says*: This is partly, no doubt, because we call them 

Budtjhists, and imagine them, therefore, to belong to a se* 
paratc class, quite distinct from other Indians of that stock. 
The Buddhists were, as a matter of fact, characteristically 
and distinctly Indian.”—" Buddhist India,” p. 165. Cf. 
“ Buddhism, in fact, may be regarded as a reformed phase of 
Hindu religion and ethical activity. I'he Buddhistic doctrine 
of the vanity of the world had been thoroughly dissemina¬ 
ted by V;ljwavalkya (in the ii'atapatha Bnibrnawa) and with 
it the practice of subsistence upon alms as Pravnijaka or 
Bhikshu ; and a fruitful soil had thereby been prepared for 
Buddhism.” Weber's ** Hist. Sans. Lit.” trans. 3rd Ed.(1892) 
p. 285. Again “ This teaching contains, in itself, absolutely 
nothing new ; on the contrary, it is essentially identical with 
the corresponding Brahminical doctrine; only the fashion 
in which Buddha proclaimed and disseminated it was .some¬ 
thing altogether novel and unwonted.”—tb/d, p. 2P9. 
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•simply ethical discourses without any reference to 
‘God, of the nature of those we find in theBuddhisl- 
ic works ; and sometimes the verses in the Maha- 
bharata are the same as those occurring in the 
►latter. There appears to be at one time a period 
in which tlie thoughts of the Hindus were directed 
to the delineation of , the ri^lit conduct in itself 
without any theistic learning. And Buddhism 
on its ethical scale represents that phase. Right 
conduct is the last of the four noble truths of E^ud- 
•dhism.’^ 

^ ^ ^ 

V *‘It was this phase of Buddhism that with the 
strenuous efforts of tlie missionaries and of the Em¬ 
peror Aioka enables it to achieve success amongst 
the masses of the people ; and what was wanting 
on the theistic side was supplied by the perfection 
.and marvellous powers attributed to the founder of 
the religion. Without this faith in the perfection 
■ or, what we should call the divine nature of Bud* 
dha, a mere ethical religion would probably not 
have succeeded. Buddhism was not a social re- 

. * i 

volution as has been thought by some writers. It 
'was a religion established and propagated by per¬ 
sons who had renounced the world- and professed 
mot to care for it. PTom times of old there existed 
.in the Indian community such persons who were 
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called 5’raina«as and belonged originally to alP 
castes. These gave themselves to contemplation' 
and sometimes propounded doctrines of salvation' 
not in harmony with the prevalent creed. Bud¬ 
dhism was not even a revolt against caste, for 
though men from all castes were admitted to the 
monastic order, and though in the discourses ol* 
Buddha himself and others the distinction of caste 
is pronounced to be entirely worthless, still tin* 
object of those wlio elal>orated the system was not 
to level caste distinctions. Thev even left the 

i0 


domestic ceremonies of their followers to be per¬ 
formed according to the V’edic ritual, 'i'his is one 
of the arguments brought against Buddhism by 
Udayanacharya. “ 'J'here does not exist/’ he says,. 

a sect, the followers of which do not perform the 
V’^edic rites beginning with (jarbhudliuna and end- 
ing with the funeral, even though they regard them, 
as having relative or tentative truth.^’* Buddhism, 
however, was a revolt against the sacrificial sys¬ 
tem and denied the authority of ihe \’edas as 
calculated to point out the path to salvation. And 


3 |ift I Atmatattvaviveka, C’alc. Kd. of Sam- 

vat 1900, p. iQ. relating tu a Buddhist techni¬ 

cal term. 
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this is the root of the hostility between itself and’ 
Brahmanism/'* 

The* zealous missionaries of Buddhism cap¬ 
tured the heart of the masses by appealing to 
their moral instincts. Persuation and not per¬ 
secution was the instrument they chose to wield. 
King A^oka proclaimed universal toleration 
he inculcated respt'ct for Brahmins as well as 
*S'rama//as or ascetics of all sects. It is a 
relief to find that the mightv monarch had 
never recourse to brute force for the pro¬ 
pagation of his creed. We art* spared all 
the scenes of blood, rapine and violence, which 
disfigure tht^ pages of religious history in the 
West. 

It has already been pointed out that Bud¬ 
dhism itstdf may be l<x>ked upon as an off¬ 
spring of Hinduism; nay, it is a logical out¬ 
come of the principles enunciated in the 

A peep into the Karly History of India fromthe found¬ 
ation of the Maurya Dynasty to the fall of the Imperial Gupta 
Dynasty ” (B.C. 322—•Circa 500 A. D.) pp. 362-363. 

Journal of the Bombay branch of the Royal Asiatic 
Society (n>oo), Vol. xx. No. l.VI. 



•<Stl/;/khya system of philosophy. If India so 
.readily responded to the teachings of the 
new faith, it is not because she renounced 
;Hinduism but because she found that all that 
was highest and noblest in the latter was ab- 
sorbed in the former. The great Teacher who 
now arose gave only a new shape and direction 
and a vigorous impetus to the germ of ideas 
already in existence and turned them to 
capital account. A good deal of confusion 
may be avoided by bearing in mind this 
cispect of the question. When speaking of 
Buddhist India one is apt to rush to the con¬ 
clusion that every vestige of Hinduism had 
disappeared off the face of the vast continent. 
As a matter of fact even during the zenith 
of Buddhistic' glory Brahminism was rearing 
its head and was professed by not a few 
amtmg the cultured and intellectual classes 
and was ready to assert itself whenever a 
favourable occasion arose. 

In the second century B. C., we find the 
.Kabul valley, the Punjab and Malava ac- 
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knowledging the sway of the Princes of 
the Turkish race.'^ Wema Kadif^hses, the 
second of the Kushana Dynasty is sp(#ken 
of as a devotee of Mahe^vara; his coins 
bear the emblem of Nandin on the re¬ 
verse, which is accompanied by a human 
figure which holds a trident in its right arm 
representing /Siva, f The last three Kusha- 
nas—Kanishka, Huvishka* and Vasudeva— 
have been noticed in the Riijatara///gb/f,J and 
the emblems on the reverse of their coins are 
figures of deities borrowed from the Greek, 
Persian and Brahminical pantheon and.,of 
Buddha. Thus the Gods of all these four 
religions shared the adoration of these Tur¬ 
kish Kings. But the figure of Buddha in the 

l.a.ssen '* Indische Alterthumskunde/' Vol. ii, pp. 8n 13 
Ed. 1H74. 

t /A/V/, pp 808-811. 

J See next pagfe. Regarding the reliability of the ac¬ 
count in the Rnjatarawgim', Dr. Stem observes : Kalhawa's 

account of the reign of these kings, who are sup¬ 
posed to have ruled simultaneously, is brief enough, but 
undoubtedly preserves data of genuine historical tradition. 
It clearly describes them as princes of Turuska,«. e , Turkish 
nationality, as powerful sovereigns and as faithful patrons 
of the Buddhist Church. On these points the statements of 
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sitting or meditative and the standing postures 
is to be found on the coins of Kanishka alone.^ 
In the Buddhist ecclesiastical history Ka¬ 
nishka occupies a prominent place. It was in 
his reign and under his patronage that the 
Third Council was held to settle the canon once 
again. The church was convulsed by inter¬ 
nal dissensions and schisms, resulting in its- 
being split up into as many as i8 sects. 
*‘The most significant trait of the Third Coun¬ 
cil is that it closed a period of old quarrels 
between the sects ; it did not prevent the rise 
of new aspirations. Mahayanism, which in an 
incipient stage was already existing erelong, 
boldly raised its head.”t 

the t’hroniclc are fully supported by the evidence of our 
most authentic records. The continued existence of the three 
places,Kanishi{apura|Hushkapura, and Jushkapura, which arc 
described as foundations of these kings and which still sur¬ 
vive to the present day is likely to have assisted in preserv¬ 
ing a recollection of their founders.'* 

* Percy Gardner : " C.'oins of Greek and Scyihic kings ” 
pp. 129 tf. 

Cunningham : "Num. Chr.” 1S92, pp. 63 ff. 

f Kern: Manual of Ind. Bud. (Grundissd. Indo.-Arischen# 
Phil.) p. 122. 



Hinduism was now very much alive. After 
the Third Council the distinction between the 
Hinayiinists and the Mahilynnists became 
more and more accentuated. The apostles 
of the latter development became convinced 
that in order to draw into their folds the bulk 
of the people some‘ sort of compromise was 
necessarv, that orthodox Buddhism in all its 
rigidity must be given up. In other words, 
the neo-Buddhism which now sprang into 
existence began to absorb and assimilate the 
popular form of Brahminism and thus swell the 
ranks of its followers. A purely ethical creed 
has never secured a following except perhaps 
among a chosen few. To quote the eloquent 
words of the historian of “ Rationalism in 
Europe”:— 

“ There arise from time to time men who bear 
to the moral condition of their age much the same 
relations as men of genius bear to its intellectual 
condition. They anticipate the moral standard of 
a later age, cast abroad conceptions of disinterested 
virtue, of philanthropy, or of self-denial that seem 
to bejir no relation to the spirit of their time, in¬ 
culcate duties and suggest motives of action that 
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appear to most men altogether chimerical. Yet 
the magnetism of their perfection tells powerfully 
upon tlieir contemporaries. An enthusiasm is* 
kindled, a group of adherents is formed, and many 
are emancipated from the moral condition of their 
age. Yet the full effects of such a movement are- 
but transient. The first enthusiasm dies a wav, 

k 

surrounding circumstances resume their ascendency, 
the pure faith is materialised, encrusted with con¬ 
ceptions that are alien to its nature, dislocated, and 
distorted till its first features have almost disap-^ 
peared. The moral teaching being unsuited to the 
time becomes inoperative until its appropriate* 
civilisation has dawned, or at most it faintly and 
imperfectly filters through an accumulation of dog¬ 
mas, and thus accelerates in some measure the arrival 
of the condition it requires.’' Vol. i, p. 305, Ed. 1900 
The same historian in explaining the rapid 
spread of Christianity in Europe observes in 
another place :—“It triumphed not so much 
by superseding rival faiths as by absorbing 
and transforming them. Old systems, old 
rites, old images were grafted into the new 
belief, retaining,much of their ancient charac¬ 
ter, but assuming new names and a-new 
complexion.” 
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Among the bold spirits who took a leading 
part in this renovation the name of Nngarjuna 
stands conspicuous. The Madhyamika sys¬ 
tem^ with its axiom —sarvain Stinvaffi —a form 
of Pyrrhonism pushed to its extreme limits, 
, ,. ' which is an essential part of 

Njigarjiina : a lead- . . * 

ing representative of Mahayltnism is sencrallv as- 

Mahnyilniim. i i 

cribed to him. Northern Bud¬ 
dhistic literature is replete with the marvels and 
miracles performed by him, and tradition has 
invested him with superhuman powers. Hiou- 
en Thsang calls him along with Deva, Aiwa- 
ghosha and Kumdralabdha, “ as the four suns 
which illumine the world.”* As early as A.D. 
401-409 we find a life of Nagurjuna Bodhi- 
sattva translated into Chinese.t Taranatha has 
committed to writing all the floating mass of 
legends connected wnth this venerable name, 
but as the Tibetan monk wrote so late as the 
beginning of the 17th century A.D., and as 
nothing was too astounding for his pious credu¬ 
lity, we have here only nuclei of facts round 

* Julien’s texts, Vol. ii, p. 214. 
f Bun. Nanjio's Catalogue, Ap. i. No. 3. 
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vwhich have gathered accretions of vast propor¬ 
tions. It is nt)w almost a hopeless task to sepa¬ 
rate the grain from the chaff. Nevertheless we 
• can glea^ certain historical data from all that 
have been handed down. Before proceeding 
further we think it proper to treat the reader 


.to a specimen of the materials with which one 
has to deal. We <'ull the following bits from 
the “ Life and Legends of Nagarjuna*' 
gathered chiefly fnnn Tibetan records includ¬ 
ing Taranatha’s “ Historv of Buddhism.” 


** A rich Hrahmin of the Vidarbha country to 
whom no son had been horn for many years, once 
saw in a vision, that if he gave alms to, and enter¬ 
tained one hundred Brahmins, he could get a son. 
Accordingly ho made offering.^ and prayers to the 
iiocl and entertained one hundred Brahmins. After 
ten months his wife gave birth to a son. 1 ht- rich 
man invited learned astrologers to predict the 
fortunes of his child ; but they found that it could 
not live more than a week. In all other respects 

the child was calculated to be fortunate. 

The astrologers assured them (his parents) that if 
they entertained one hundred Bhikshus, it would 




XVII 


ilive seven years, beyond which its life could not 
be prolonged by any means whatever. When the 
seventh year was about to expire the parents were 
•^overwhelmed with grief. To avoid §ie painful 
^sight of their son’s predicted death, they caused 
him to be removed to a certain solitary place in 
company with a few retainers. 

As the boy (NagArjuna) was passing his mourn¬ 
ful days, one day the Mahjibodhisattva Avalokite- 
.vwara Khasarpa//a visited him in disguise and 
advised him to go to the great monastery of Nftlen- 
•dra in Magadha as the surest means of escaping 
from the hands of death. He accordingly repaired 
to that famous Vihara and arriving at the gate re¬ 
cited some gathas. During that time the great 
sage Sri Saraha Bhadra was the high priest of 

Nrdendra, .. who ordained Nagarjuna a 

Bhikshu of the Vihara. * * * * During the 

latter part of his office the country was visited by 
■a famine in consequence of which the monks Itell 
into great distress. The Manager became very 
thoughtful about-the terrible effects pf the natural 
calamity. Distress and scarcity compelled the 
congregation njore keenly to feel the necessity of 
nioney. Tlie monks now determined, to devise 
some means of acquiring treasures for tRe support 
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of the famished congregation, and Nfigarjuna- 
accordingly started on an expedition to visit an 
island in the great ocean tvhere lived a great saint 
well versed in the art of alchemy. As the soa 
could not be crossed by any earthly means, he, by 
dint of his divine learning, got two leaves of an 
enchanted tree, by means of which he crossed the 
ocean and miraculously visited the island and 
presented himself before the sage who was greatly 
surprised to see a human being arrived at his 
abode deemed inaccessible to mortal beings. The 
sage earnestly inquired how he succeeded in 
achieving this wonder. Nagarjuna replied respect¬ 
fully stating to him the reasons of his visit and 
circumstances that brought him thither. He also 
showed him one of the enchanted leaves, conceal¬ 
ing the other in his mendicant’s platter. He 
begged him to teach him the art of turning metals 
into gold. The sage consented to the proposal, 
but not liking to let the wonderful art be known in 
Jambudvipa, he determined to detain him for ever 
in the island by depriving him of the enchanted 
leaf. To effect this, he said that he could not teach 
the art of alchemy unless Nagarjuna consented 
to part with the leaf. Ntigarjuna consented, and 
was taught the art. When it was fully mastered. 
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he flew towards the Indian Continent by the help 
of the remaining leaf. Returning to Nillendra, by 
means of his easily acquired wealth he supported 
the whole body of monks. By his religious 
practices he obtained Siddhi (perfection). He 
refuted the theories of 5 ’a;«karacharya * and im¬ 
parted religious instruction to the monks of 
Nalendra. 

“ Nagarjuna returned to his country after a visit to 
Uttarakuru and erected many chaityas and temples^ 
composed many works on science, medicine, astro¬ 
nomy and alchemy. After the death of Saraha 
Bhadra, the office of high priest fell upon Niigar- 
jiina, which he managed with great ability and 
indefatigable zeal. He matured the Madhyamika 
philosophy which was only conceived by his illus¬ 
trious teacher Saraha.'’ 

** Nagarjuna is said to have been a great friend 
of king De-Chye (Sawkara) of S. India, whom he 
converted to Buddhism,”t 


« An instance of glaring anachronism. .Vamkara flourished 
in the 8th—pth century A. D. See below, foot-note to p. xxii. 

t S. C. Das; Journ, As. Soc. li, Pt. i, pp. 115—120. 
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One thing seems to be clear from the 
.above, namely, that Nagarjuna was born and 
brought i)p in the Brahminical faith but was 
aftenvards converj^d to Buddhism and was 
celebrated as an alchemist. 

Taranatha, it is true, completed his History 
in 1608 A. D., * but he derived his materials 
from Tibetan sources and the analysis of 
Diilva by Csoma goes to confirm this account 
We have already made use of the record left 
us by Hiouen ^Thsang. t It is thus clear 
that all the testimonies concur in ascert- 
ing Nagarjuna not only as the originator of 

the Mjidhyamika philosophy but also as an 

•* 

adept in magic, conjuration 

Nagarjuna as an 11 

adept in magic and alchemy, and that even 

and alchemy. t , . . 

SO early as the 7th aentury 

A. D. The exact time during which he 
flourished is a matter of controversy. He is 
generally regarded as a contemporary of 


-i'Schiefner: Gesch. d. Bud. Pref. vi. 
Vtl. i, Intro, xciii. 
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Kanishka. One cannot go far wrong in 
assigning circa 150 A. D. as the date of 
his succeeding to the Patriarchate.^ 



* According to Lassen Nagarjuna lived about A. D. 23' 
during the reign of Kanishka. The Rijatarawgim says ; 

‘‘Then there were in this land three kings called Hushka, 

$ 

Jushka and Kanishka, who built three towns named after 

them (Hushkapura, Jushkapura and Kanishkapura),. 

During the powerful refgn' of ^ese [kings] the land of 
Kibmir was, to a great extent, in the possession of the 
Buddhas. At that time 150 years had passed in this terres* 


trial world since the blessed .S'dkya Simha (Buddha) had 

obtained complete beatitude (Nirv^wa). And a Bodhi- 

sattva lived (then) in this country as the lord of the land, 
namely, the glorious NagArjuna. Stein’s trans. Vol. I, 


pp. 30—31. As the tradition of the Northern Buddhists as 
recorded by Hiouen 'Thsang (S*-y 7 r»kt, i. pp. 99* I 5 t’»the 
Tibetan Dulva (Csoma, A.s, Res. XX, ^p. 92, 297) as also 
Schiefner tTar, Gesch. d. Bud. p. 301) concur in placing the 
commencement of Kanishka’s rule 400 years after Buddha's 
Nirvttaa, the date assigned here to Nilg^rjuna is rather 
curious. Lassen sums up his conclusion on this knotty point 
in these words“ Wegen der grossen Anzahl seiner 
Mfinzen mus dem Kanishka eine ziemlich lange Regierung 
Zugeschrieben werden; ich glaube daher annehmen zu durfen, 
das er etwa bis 40 nach Chr. G. regiert habe.'' Fleet main- 

'i 

tains B. C. 57. V. Smith c. 120 A. 1 ). While Messrs. 
Bha^f/urkar c. 278 A. D. (Journ, Bombay Br. Roy. As. Soc. 
Vol. XX, No. Ivi, pp. 269—3(>6) as the date of Kanishka.. 
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An important document has been preserved 
for us in its Tibetan and Chinese versions, 
which seems to have an historical basis. It 
is in the shape of a “ Friendly Epistle of 

Nsigurjuna to king Udyana.” ^ 
conttm^'r^and ^he Original in Sanskrit, en- 
Sadvlhana titled Suhrillckha^ has not yet 

been recovered and probably 
been lost. Udyana In the Tibetan subscrip¬ 
tion is Bdye-Spyod==Sadvahana.t This Sad- 
vahana is a prominent figure in the history of 
S. India. In ancient Sanskrit literature he is 
frequently spoken of as a patron of learning 
and there are several literary reminiscences 

associated with this name. J 

Vide Wen;!L*l : Journ. Pali Text fcoc, (1886), p. 1. 
t S. C. Dus (1. c.) says: “ Nagurjuna is said to have been 
a great friend of king De-Chye (/. <?. Sawzkara) of S. India, 
whom he converted to Bbddhism." Now De-Chye=Bdye-. 
byed according to modern pronounciation. Dus is evidently 
in error in rendering De-Chye as ^a/nkara (Wenzel). 
i 67.—Kamasutra of Vutsyuyana. 

[iRR] I Referring to a “ new ” 
MS. of Harshacharita in his possession Hall remarks^'* for 
.Suliviihana I there find S’utavH-hana"—Intro. to“Vasavadattu/’ 
p. 54, This by implication would suggest that the other 
MS. had the reading .Vulivuhana. 
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Now “ the AndhrabhWtyas or 5atavahanas 
ruled over the Deccan from B. C. 73 to about 
A. D. 218, i.e, for about 3 centuries. 

“ The period during which they ruled over 
Mahiinlsh/ra must have been a prosperous one 
in the history of the country. Hence several 
traditions with rtigard to different kings have 
been preserved. But that -Salivahana or 
* 5 ^atav{lhana was a family name must have 
been^ forgotttm and different princes of the 
dynasty have been confounded and identified. 
Thus Hemachandra in his Desikosha gives 
-Siilivahana, ASalana, Hala and Kuntala as tht,‘ 
names of one individual.” * 

The So-t(»-p’().ho of the Chinese version of 
the “ Fri(*ndly Epistle ” has been identified 
with one of the -Satavahanas or Andhra 
kings, possibly Yajna-6Yi-‘Satakar;/i, who 
secnns to have reigned about 172—202 A. D. 
There is, therefore, nothing improbable in this 
particular, 'atavahana being a contemporary 
of Nagarjuna. In the alchemical Tantra, 

Rasaratnakara,’' ascribed to Nsigarjuna, 


=!! Bhrt«</Krkar’s “ Early History of the Deccan"—p, 36. 
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there is a dialogue between this sage and 
*&ilivHhana (p. 6). We shall revert to this 
subject later on. 

JJumerous works have been fathered on 
Nagarjuna and it is an open question if 
any of them be genuine.* As is well 
known Vyilsa or more properly named Ve- 
davyasa has been taken to be the com¬ 
piler of not only the four Vedas but also- 
of all the Puniwas pul together. Piety and 
credulity go hand in hand and are seldom 
troubled with questions of anachronism. 
Plato, Democritus and Geber have been 
held responsible for writings which ap- 

, peared several centuries later.. 

Nagrlrjuna as a 

comprehensive Names, Venerable and illus- 

namc of the acti* . 

vity of Mahnya. trious, have often been pressed 

nism. • • 1.II ‘i 

into service tf» lend weight 
and dignity to productions which otherwise 
would not have commanded^ respectful hear¬ 
ing. On the whole we are inclined to agree 

“ k If 

« In<Bunyih NanjioV Catalogue pf the Bud. Tripi/aka there 
is a list of 24 works ascribed to Nagurjuna. The Suh/'rilekha 
was transUi^ed into Chinese m 434 A. D.. App. pt. I, p. 368. 
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with Kern when he says, 

Nagiirjuna, so prominent in the history of the 
rise of Mahayunisn^^show^ a double charac* 
ter. It is, on the one side, the name of an m- 
fluential person, the first eminent leader of a 
school imbued with Hinduism and the me¬ 
thods of Indian scholastic philosophy. On' 
the other hand, NugJirjuna is simply a compre¬ 
hensive name of the activity of Mahayanism 
in the first phase of its onward course.’^* 

In Vol. 1 of this work (Intro- xciii), we quoted AlWruni 
as to the date of N%jirjuna, This cultured Arab, ordinarily 
a very trustworthy guide, derived his information from the- 
Brahmins of that part of India from which every vestige of 
Buddhism had-disappeared in the nth century and he was 
evidently misled on thii point as the traditions relating to- 
Nilgilrjuna had at that distance of time become very vague. 
'I'his will be clearly seen from what Prof. Sachau says in the* 
preface to the Arabic edition of Alb^n'mi. 

Its civilization was then essentially Brahminical as it had 
come to be in a protracted struggle with Buddhism. AU:>^- 
runi does not know Indian Buddhism from personal experi< 
ence, though it had not yef entirely withdrawn from India 
and in some part was still a political power, (p. v.) 

*' The valley of the Kabul river and the Punjab arf^all that 
Alb^riinf has seen of India, (p. xiii.O 

The high schools of Hindu scietice and learning. Kasmir 
and, Benares, were in Alb^runf's time unapproachab)te for 
Muslems. (p, xiv.) ” 
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From the time of Nagiirjuna onwards Ma- 
. hayanism betjan to be tini^red 

Asawga. ... 

more and more with Brahmi- 
nical bias. A notable arid decided step in 
this direction was taken by Asa7;/ga, a monk 
of Gandhiira, who composed the Yogachara- 
bhiimi^astra, in which by assimilating the 
doctrines of Patarijali he paved the way for 
the growth of the Tantras. He seems t(» 
have lived about 400 A. D.* Vasubandhii, 
Asa;//ga’s younger brother, was another zea- 


* Cy.-—Takakasii : Joiirn. Koy. As. Soc. Jan. 1905. 

A life of Vasubandhu was translated into Chinese l>y 
Paramiirtha. A. D. 557-569.--Hiin. Niinj. Oita. p. 371. 
<Noina Korosi following the Tibelan Chronology says :—‘‘ i 
know that Arya Asamga lived in the sixth or seventh century 
alter Jesus Christ.”^ As. Res. XX, p-t'his date has 
been accepted by ^Lassen (fnd> AH. ii. p. 460) as also by 
H. Davids {Buddhism, p. 207). l^ut this chronology has 
now become untenable, 'J*he date of A.sa;;/ga and his 
brother Vasubandhu .'■hould be put back by about two cen¬ 
turies, as some of their works were translated into Chinc.'-e 
in the beginning of the fifth century and perhaps earlier. 
(Hun. Nanj. Cata. App. i p. 371). It must have taken a 
ceiitury or two to have their works sufficiently recognised 
in India before they would deserve a place in the Chinese 
Tripi^oka. 
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lous adherent of this school and is said to 
have been a teacher in the college attached 
to the monastery of Nalendra—the “ Oxford 
of Indian Buddhism.” From Tibetan sources 
we learn that the celebrated logician Dignilga 
was a disciple of Vasubandhu, a contempo¬ 
rary of Lha-tho-ri, king of Tibet, who lived 
.up to 371 A. D. * 

Mahayunism now began to adapt itself to 

its environments. The ab- 
sorption of the Yoga ideas 

perceptible fusion ^ ® 

of Mahayanism made the transition into the 

With iaivaism. 

Tan trie cult easy and Nor¬ 
thern Buddhism began to develop and ex¬ 
pand by entering into an alliance with ^Sai- 
vaisni, which favored the growth of Buddhist 
Tantras. The origin and devt‘lopment of this 
class of literature have been the subject of 
a masterly exposition by Burnouf. The Ma- 
luiyanists not only set up their own deities but 
borrowed copiously from the pantheon of the 
Hindus. Thus in the 5ivaite Tantras while 

S. C. Viclyabhusha«a : Journ. As. Soc., Vol {>905), 
<P- 227. 
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the God i’iva is the fountain of all knowledge 
atfd sciences, in their Buddhist counterparts 
we have the celest^l, metaphysical and poten¬ 
tial Buddhas * occupying the same position. 
The worship of the female energies (•S’akti) 
which plays such an important part in the 
Tantras was encouraged in the person of Tara. 
The Hindu Gods and Goddesses were also 
objects of adoration, only they were assigned 
a subordinate position. The question has 
often been asked : why did Buddhism seek 
alliance with -Saivaism in preference to the 
Vish/^uvite cult ? The answer seems to lie 
in the fact that it was precisely in those parts 
of India where the worship of 5iva, especially 
in its Tantric form, had struck root that 
Mahaysinism asserted its sway; f and thus 
the apostles and propagators of the latter 
made most of the former. A few centuries 
later when Vaishwavism gained an ascend¬ 
ancy in Bengal the tables seem to have been 
turnecl. A gradual and imperceptible fusion 


« it e. the Bodhi.sattvas. 
i Vide aute, p, xi,jj(under VVema kadiphses). 



took place between the rival creeds. Thus 
in the celebrated adoration in,, the opening 
lines of Gitagovinda we find ^uddha freely 
acknowledged as an incarnation of Vishwu 
.and extolled for his abhorrei^ce of sacrificial 
rites. * 

From Fah-hian’s travels we gather that in 
the beginning of the 5th century A. D., the 
Mahayanists were gaining the upper hand, 
though their rivals, the Hinayanists, were 
still holding their own in several localities. 

■»l! 

Thus at Mathura and Pa/aliputra he found 
the members of both the sects living side by 
side and having monasteries of their own. 

mu u 

It is scarcely correct to assert that Buddhism was exter- 
pated in the land of its birth by cruel persecution. Cf, Vol. i. 
Intro. Ixvii. The Beng^ali poet Kamchandra Kavibhnratf, 
author of Bauddha Sataka, though a devoted Buddha,, be¬ 
longed to the same class of thinkers as Jayadeva. Pandit 
S.P. 5 'astr] is inclined to place him in the latter end of ^he 13th 
century.—Journal of Buddhist Text Society, Vol. I, Pt. iii. 
So late as 1441 .\. D. MSS. of Buddhist works used to be 
•copied from in Magadha.—Bendall's Camb. Cata. of Bud. 
Sans. MSS. (1883}, Pref. iv. 
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From the fact, however, that the pious- 
Chinese pilgrim repeats the Suraw/gama Sutra 
for his protection, we may conclude, since 
he is by no means a pronounced Mahayanist, 
that the predisposing causes for the origin of 
the Tantras were already in existence. In 
this Sutra is contained the most complete 
list of Dharawis (invocations) found in any 
Chinese compilation. There are 426 distinct 
sections containing the names of the different 
Buddhas and Hindu deities worshipped at 
the time of the composition of the Sutra. 
Considering that Fah-hian in the early part 
of the 5th century regarded this book with 

reverence. We may reasonably 

assign it to a period not later than the end 
of the ist century. Now amongst the invo¬ 
cations we fin(^ distinct reference to Dhyuni 
Buddha, Vairochana, Akshobhya, Amitabha 
and others shewing that they were coming to 
be recognised and worshipped even at that 
early date.’^ 


« Intro* to Beal's Fah-hian." (Lxxii). 
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These Dhara;2is may be looked upon as 

the precursors of the Tantras 

Dharanis as the * 

precursors of the and they fully support the 

Tantras. • i i i 

Views that when they were 
composed Buddhism had turned a new leaf. 
The repeating of certain magic formulas 
along with the naiipes of Buddha Amitabha, 
etc., was to secure salvation, in other words, 
“ instead of the old doctrine [of Karman "\— 
as a man soweth, so he shall reap—a new 
and easier way of salvation is here preached. 
77V., as a man prayeth, so he shall be saved. 
It is what is known to us as salvation by 

faith rather than by works. It 

would almost seem as if this popular and 
easy doctrine had secured to itself the name 
of Mahayana, as meaning the Broad Way, in 
opposition to the Narrow Way, the Hina- 
yana.^‘ 


The new class of literature which now 
arose in order to meet the demands of the 
Mahayanist revival is collectively known as 


* Max Muller, Kuddhist Mahdyana Sutras. Intro, to larger 
Sukhuvati-Vyuha, ix, S. B. E. Series, Vol. xlix. 
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yaipulya Sutra*, 


Vaipulya Siitras or the Siltras of the 
developed school, of which 
the Dharanis are an integral 

I 

part. It found expression .in such works as 
the “ Saddharmapu«i/anka,” “ Lalitavistara,’^ 
Tathagataguhyaka,” “Pr|ijnapuramitn,” etc., 
—all of which soon acquired almost canonical 
sanctity in the estimation of the N. Buddhists. 
Burnouf has tried hard to differentiate 
between the simple Sutras as represented by 
the literature of the primitive orthodox Bud¬ 
dhism and the expanded Sutras of which the 
distinguishing mark is the occurrence of Bo- 
dhisattvas.^ This drawing of hard and fast 


* ],a presence des Bodhisattvas ou leur absence int^resse 

done le fonds m^me des livres on la remarque, et il est 
bien Evident que ce^eul point trace une ligne de demarcation 
profonde entrefts Siiltras ordinaires et les Siltras d^f^velopp^s. 
—Burnouf, Intro, p, 112; ibid^ 120. Ed. 1844. Viie 
Max Muller's rei^arks at theefnd of the Smaller Sukhuvati'- 
Vyuha,'p, 102, S. B. E. Series, Vol. xHx, 

Cf, also“ Some Vaipulyas are, materially, much like the old 
Sutras, whole passages e,g, of f^alita-Vistara recur almost 
word for word in the Puli Scriptures,'* .Kern (Ind. Bud., 
j). 5}, This eminertt Buddhist scholar afso very appositely re* 
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lines has been found to be well nigh un¬ 
tenable. * 

By the second century A. D, we find the 
leading beliefs and ideas as crystallised in the 
Mahayana literature fully in vogue. Thus we 

marks elsewhere : ‘'The^ results arrived at by Burnouf may be 
right so far as Mahtlvaipulya Sutra as a whole is concerned^ 
they cannot be applied to all the component parts of such a 
work. Not to go further than the Saddh. and the L. 
Vistara, it can hardly be questioned that these works contain 
parts of very different dates, and from various sources.” 
Kern—Intro, to Saddhar, pp. x-xi. Passages in L. V. are 
literally identical with those in Mahavagga. Again :—** These 
few examples I have chosen will suffice to prove that the 
material of a Mahavaipulya Sutra is partly as old as that of 
any other sacred book of the Buddhists.”— thtd, xiv. 

* The truth seems to be that ’* the historical relation be¬ 
tween the Hmayana and the Mahayana schools of Buddhism 
is to me as great a puzxle as ever.” — Max Muller, Intro, to 
L. Sukh. Vyuha, iX. Even the very distinction between 
the N. and the S Buddhism has been taken strong ex¬ 
ception to by R. Davids, who says;—• 'Phere is not now 
and never has been, any unity either of opinion or of language 
in what is called northern, or in what is called southern 
Buddhism. There is a distinct disadvantage in continually 
suggesting a unity which has no existence in fact. In a 
word the current division of Buddhist literature into northern 
and southern is entirely unscientific, and misleading.”—Bud. 
India, p. 173. 

3 
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come across in the “ Buddhacharita of 
Aivaghosha, who is admitted on all hands 
to be a contemporary of Kanishka, such a 
passage as this: “ this, Sirs, is the Maha- 
yana, the instrument of the law of the per¬ 
fect Buddha, which is the establisher of the 
welfarfe of all beings, set forth by all the 
Buddhas.”* The “Lotus of good Law” 
was translated into Chinese at the close of 
the second century A. D. f 

Side by side with the growth of the scrip¬ 
tures another class of literature was called 

Buddhistic Tan- ii^to being by the exigencies. ^ 

of the times—^we mean the 
Tantras, the necessity for which has been 
hinted at in the first volume. | However 
esoteric may be the doctrines ^sought to be 
conveyed through the medium of these pro¬ 
ductions, it would be idle to deny that there 


* Cowell’s trans. p. 184. S. B. E. Series, Vol. xlix, 

t Edkin’s ** CHinese Buddhism," p. 89. There were several 
versions of this sacred book,—Kern’s Intro, p. xxiii 
(S. B. E. Series). 

{ VoU I, Intro. Ixx. 
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is much in them which \s calctSated to pan¬ 
der to the baser instincts of frail humanity. 
At what particular time these Tantras ap¬ 
peared on the scene is yet a matter of con¬ 
jecture, but the views of Wilson which held 
the ground for fnore than 30 years have now 

been found to be erroneous. Evidence is 

« 

now forthcoming from quite an unexpected 
source, which goes to prove that Buddhist 
Tantras existed as early as the fifth or sixth 
century A. D., if not earlier. * If Buddhist 
Tantras, again, pre-suppose the existence of 
Hindu Ta.ntras, one need not be considered as 
rash in assigning an earlier age to the latter, t 


* Vide the palm-leaf MBS. discovered in the monastery of 
Horiuzi in Japan and carried from Central Ihdia. One of 
these is in the handwriting of a famous Chinc^ priest, 
named Kanshin, wlio came to Japan in A. D. 753. The 
MS, contains besides a Dh&rani, five Tantras. Bud. Texts 
from Japan/’ ed. by Max Muller. Vol. i, pt. i. Intro, 
pp. 6-8. It is fair to conclude that these Tantras existed in 
the land of their birth at least two centuries earlier. 

f Waddell says No one has yet realised the vast extent 
to which Mahiyina and Tintric Buddhist remains cover 
India ; nor sufficiently rea^j^ the leading part played by the 
Mah&y&na in Indian Buddhism during its popular period.”' 
Journal of the Roy* As. Boc. (1894). 
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The Tantras found a congenial home in 
China. Amoghava^ra, a ^S’ramawa of nor¬ 
thern India and a Brahmin by caste resided 
in the Celestial Empire for several years 
between 746 and 771 A. D., and under his in- 
fluence the Tantric doctrines dealing with 
Xalismanic forms and professions of superna¬ 
tural power first gained currency there. * 
Hence long before his time Tantras must have 
been popular in India. From the eighth to 
the eleventh century A. D. we are in posses¬ 
sion of authentic records as regards the pre¬ 
valence of Tantras in Northern 
India ; as it was about this 
period that several of these 
were gradually imported into Tibet by Indian 
Pandits, but they must have been composed 
much earlier, f 

:jc Bun. Nanjio's Cata. App. ii, p. 445 Amoghavaj^ra 
translated 77 works including Ush»isha-chakrivarti-Tantra, 
Gariufagarbha^a-tantra and Vaj^rakumura-tantra. 

Cf .—Also ” The existence of the Tantra 5 astras may thus 
apparently be traced at least as far back as the 6th century 
A. D”—Vide ** Annual Report,” As. Soc. Beng. 1906. 

fin the first half of the eighth century two eminent 
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Atisa gave a fresh impetus to Tantrism 
in the land of snow. From the analysis of 
Mdo by Csoma we also come to know in 
detail the names with the dates of the Indian 
scholars who with the aid of the local inter- 
preters {lochavai) rendered into Tibetan the 
various Sanskrit Tantras. The faithful accu¬ 
racy with which these translations were made 
and their fidelity to the original enable us 
often to reproduce the Sanskrit Texts and 
thus we are in possession of valuable histori- 


Pandits of Bengal visited Tibet at the invitation of its king 
and formally introduced there Buddhism ; these Pandits 
were ^inti Rakshita, high priest of the monastery of 
Nulenda and his co>adjutor Padma Sambhava, a native of 
Udyana, who took charge of the Tantric part of the Buddhist 
liturgy. They were followed by the sage Dipawkara-Jri- 
jndna (Atisa), b. A. D. 980, d, 1053. He acquired proficiency 
in the three pi^akas of the four classes of the Hm^yana 
^Vavakas, in the Vai^eshika philosophy, in the three pi^akas 
of the Mahaydna doctrine, the metaphysics of the Madhya- 
mika and the Yogacharya schools and the four classes 
of the Tantras. At the request of king Naya Pula he 
accepted the post of high priest of the monastery of Vikra- 
mafila .—Vide S. C. Das,—Journal of the Buddhist Text Soc. 
Pt. i. 
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cal data.* Some of these Tantras deal with 
alchen^y and their contents reveal to us the 
knowledge of chemical processes in India 
from about the 6th to the 8th century A. D. t 
Fortunately we are not dependent upon 

^ , 9 

the ISbetan Tantras alone for gaining an in- 
„ „ sight into this dark recess in 

RasaratDakara. ^ ^ 

the history of Hindu intellec¬ 
tual activity. In the course of our search 

■■"■II ww i m ^ > III I I ■ I I I —■■■■ I ,, 

* Sp«iklnf^ of the Tibetan translation of A^vaghosha’s 
Buddha*Charita^ Cowell remarks: ** The Tibetan version 
appears to be mudi closer to the original Sanskrit th?i^'the 
Chinese) in fact from its verbal accuracy we can often repro* 
<luce the exact words of the original, since Sanskrit words 
are always represented by the same 'I'ibetan equivalents, as 
for instance the prepositions prefixed to verbal roots."— 1 . c. 
Intro, p. X. Waddell is equally impressed with the pro¬ 
foundly accurate and scholarly nature of the Lamaist transla¬ 
tions of Sanskrit Buddhist books ; ’’ and he again observes ; 

^ ** It is clear that the Tantric and Mahay^na features of * 
L&maism were imported en bloc from Indian Buddhism."— 
Journal of tl^,Royal As. Soc. for 1894, p- 15* 

I Analysis of the contents of the Mdo (Sfitra) by Csoma 
de Korosi—Asiatic Researches, XX (1836), p. 583. “ A 
work on preparing quidcskver, the most powerful for subdu¬ 
ing every sickness and for improving the vigor of the body." 
—work on turning base metals into gold." We are 
thus reminded of the contents of the Ras&raava and the 
Rasaratiiikara. Vide p. 2. 



XEXix 


for MSS. of alchemical Tantras we have 
•come upon a precious find, in the shape of 
a Buddhist. Tantra, with Na^^rjuna as its 
reputed* author. Of alchemical Tantras we 
have had enough and to spare; but there is 
great difficulty in assigning dates to them, 
as they one and all pretend to emanate from 
the mouth of the God 5 iva himself. We are 
only left to internal evidences—evidences 
based upon the gradual evolution of chemical 
processes, which we have not been slow to 
tkke advantage of. The MS. in question is 
a mere fragment, but it is calculated to 

Its historical ^^oke all the zeal and en- 
amportance. thusiasm of a Palseontolo- 

k 

gist—of an Owen or a Marsh—in his efforts 
to restore an animal and assign to it its pro¬ 
per place in the economy of the laws oi^ 
evolution, when he luckily chances upon a 
fossil impression of its tooth or claws. From 
this point of view Rasaratnakara, for such 
is the name of our MS., is of uncommon 
interest. It is a Tantra of the Mahayd- 
ni^t school and as such its invocations are 



addressed to all the Buddhas ; * and in one 
place there is a pointed reference to Prajna- 
paramita t (perfection of wisdom), appearing 
before Ndgarjuna in a dream and revealing 
to him chemical knowledge. J 

A noteworthy feature of this work is that 
some chemical processes are discussed in the 
form of a dialogue between ‘S'alivahana and 
Ndgarjuna, and Ratnaghosha and Ma;/f/avya.§ 
These last two names are held equally in 
veneration with Ndgarjuna and grateful 
acknowledgments to their services occur in 
some later chemical treatisos.f The bringing 
together of these four dramatis persona*, 

* t'he opening invocation in the 

Sukhavati Vyuha : ^ »??: I also «r»r: 

in Arya Manju^n'mula 

Tantra.— Vide Res. xx, p. 512. 

t C/.—The invocation in Va^rachchhedika : irift 
^T®in5TqTTfir?Tr3. 

t Vide Sans. Texts, p, 10, also Trans, p. 5. 

5 FiVtfSans. Texts, pp. 12-14, also Trans., pp. 6-8, 

^ Cf. Vol. i, p. 77, 
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especially of the first two has a significance 
of its own. We have already seen that refer- 
ences to Nagarjuna and his contemporary 
king Silivahana are only to be met with in- 
ancient classical literature {yide ante xxii). 
It seems probable that Rasaratnakara was 
written at a time when the memory of these 
personages was still fragrant. Judging from 
internal evidences also we come to the con¬ 
clusion that it is one of the earliest works 
extant on the subject. In our attempt at 
throwing light on the text of Rasarwava, we 
had to quote several parallel passages from 
it, * and from a careful perusal of both we are 

of opinion that the latter is 

Also a typical 

production of the the inspirer rather than the 
Mahaynnist period , _ . 

of intellectual ac- borrower. Rasaratnakara, in 

tivitv. L ^ i /V 

short, seems to us to be a 
typical production representing the Mahaya- 
nist period of intellectual activity and we may 
not be wide of the mark if we put down 7th 
or 8th century A. D. as its latest date. 


* Vide Vol. i. Sans. Texts, pp. 7, 12, 13 and 18. 



From the 5th to the 1 ith century A, D. 
^colleges in connection with the monasteries of 
Pa/aliputra, Nalanda, Vikramawla, \]A 9 ^nddi^ 
pura, etc., were the great seats of learning as 
the temples attached to the pyramids in an¬ 
cient Egypt; and alchemy was included in 
•the curricula of studies. * 


The existence of a vast ancient Tantric 

Antiquity of Ai H^t^rature with alchemy as a 
chemical Tantras. component part has now been 

placed beyond doubt, thanks to the searching 
examination of the Maharaja’s collection of 
valuable MSS. of Nepal by the eminent 
scholars Bendall, H. P. ^astri and S. L^vi. 
Of surpassing interest is the discovery of a 
Tantra belonging to the extinct school Kub- 


jikaraata, written in Gupta character and 
copied about the sixth century A. D. This 


* Cf. ** By the sidq, of the tower of king A^oka is built a 
^amghlvlsa^ belonging to the great vehicle, very imposing 
and elegant. There is also a temple belonging to the little 

vehicle.In the college attached to the temple one may 

see eminent 5 'ramanas from every quarter of the globe.”— 
J^eal's '♦ Fah-hian,” ed. tSbq, p. 105. 
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^hool, though itself very ancient, presup¬ 
poses the existence of other schools and 
we .have distinct mention of the Maha- 
jana. * We now learn that the gradual 
fusion and amalgamation of •S'ivaite and Bud¬ 
dhist Tantras had begun even anterior to the 
sixth century. The Kubjika-tantra was evi¬ 
dently composed outside India proper, pro¬ 
bably in Nepal. The Goddess Parvati en¬ 
courages her consort to proceed to the conti- 
nent for the spread of the tenets propounded 
by it. t In one place we come across a 
passage { in which 5 'iva himself speaks of 
parada (mercury) as his generative prin- 

* Catalogue of Palm-leaf and selected paper MSS. belong¬ 
ing to the Durbdr Library, Nepal, by H. P. ^’astrf (1905). 
' ixxiriii, et. seq. 

ifvqii g 11 

t »i^ w whjVRm i 
t ^5fe?r 11 * * * 

WijiTw irmiarf i 

P'or the passages cited here we are indebted to the indus- 
'try and courtesy of Pandit H. P. 5 '^trf, who has wended his 
way through the bulky MS. 
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ciple and eulogises its efficacy when it has 
been killed six times. * We also find 
allusions to the transmutation of copper 
into gold with the aid of mercury. In short, 
we have ample references to alchemical 
processes described in the very technical 
terms in which Rasarwava, Rasaratnakara 
and other typical works of the Tantric 
period abound, t 

It is now only necessary to wind up this 

chapter with an extract from 

Alchemy an in- * 

tegrai part of Ma- the work of an eminent Bud- 
hayanist activity. 

dhologist with this reserva¬ 
tion that the growing influence of Tantrism 
began as we have seen long before the 8th 
century. 

“ The decline of Buddhism in India from the 
8th century downwards nearly coincides with the 

« Even at the present day mercury,^which has been killed 
six times in succession, each time with an equal weight of 
sulphur 1* reputed to be one of the most 

potent of remedies. 

t g" ^ i 

TO mn ^ II 

For the meaning of the word ^ (Vedha) see this Vol. 
p. i8 ,/oofalso Vol. i, p. 120. 



growing influence of Tantrism and sorcery, which 
stand to each other in the relation of theory to 
practice. The development of Tantrism is a 
feature that Buddhism and Hinduism in their later 
phases have in common. The object of Hindu 
Tantrism is the acquisition of wealth, mundane 
enjoyments, rewards for moral actions, deliver* 
ance, by worshipping Durgii, the ^^akti of iSiva— 
Prajiia in the terminology of the Mahaynna— 
through means of spells, muttered prayers, Sama- 
dhi, offerings, etc. Similarly the Huddhist Tan- 
tras purpose to teach the adepts how by a super¬ 
natural way to acquire desired objects, either of a 
material nature, as the elixir of longevity, invul- 
neiability. invisibility, alchemy ; or of a more spiri¬ 
tual character as the power of evoking a Buddha 
or a Bodhisattva to solve a doubt, or the power 
of achieving in this life the union with some 
divinity. There is an unmistakable affinity be¬ 
tween Tantrism on one side, and the .system of 
Yoga and Kamma////ana on the other. Tantrism 
is, so to say, a popularised and, at the same time, 
degraded form of Yoga, because the objects are 
commonly of a coarser character, and the practices 
partly more childish partly more revolting. 

“ Taranatha informs us that Tantrism existed and 
was transmitted in an occult manner in the period 
between Asahga and Dharmaklrti, but that after 
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Dharmakirti’s times the Anuttarayoga became 
more and more general and influential. Substan¬ 
tially his statement is certainly right. He adds- 
that during the rd|^n of the Pala dynasty, there 
were many masters of magic, Mantra-Vajraclmryas, 
who, being possessed of various Siddhis, performed 
the most prodigious feats. 

“ The kings of the Pala dynasty, whose sway over 
Gau^a and the adjacent regions lasted from about 
A. D. 800 to 1050, are known both from the annals 
and their inscriptions as protectors of the Faith. It 
was during that period that the monastery of Vikra- 
maylla was a renowned centre of Tantrist learning. 

“ The Sena kings, who followed the Palas in the 
dominion over Eastern India, though belonging to< 
a Hindu persuasion, were not hostile to the Faith. 
Still Buddhism declined during their reign and 
more so after the invasion of the country by the 
Muhammedans in A D. 1200. The monasteries 
of Udair^apura and Vikramasila were destroyed ^ 
the monks were killed or fled to other countries. 
The learned 4$aky,rri went to Orissa^ and after¬ 
wards to Tibet; Ratnarakshita to Nepal; Bud- 
dhamitra and others sought a refuge in S. India, 
whilst Sahgama-&Vljhana with several of his fol¬ 
lowers betook themselves to Burma, Camboja, 
etc. And thus the Law of Buddha became ex¬ 
tinct in Magadha. 
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“ Many emigrants fro^ Magadha rejoined their 
brethren in the South and founded colleges on a 
modest scale in Vijajranagara, Kalinga, and Koh- 
kaii. The comparatively satisfij^ory condition of 
Buddhism in Dekkhan about that time is attested by 
the rich donations to the monastery at Dambal.” * 

It will be noted that the monks of the 
monasteries of Udaw^/apura and Vikramasila 
on their dispersion carried with them their 
learning and arts in the same manner of the 

Spread of a|. Byzantine Greeks on, ^heir 

expulsion from Constantinople 
bore with them their intellectual treasuries to 
the Italian cities. In the kingdom of the 
Deccan and in Tibet the Buddhist refugees 
found hospitable asylums,t just as the Greek 
Philosophers did in the Florentine Republic * 
under the Medicii. 

^ Some eminent orientalists, whose opinions 
naturally carry weight, have hitherto taken 

* Kem—Manual of Ind. Bud., pp. 133—1!^4. 

t Tho De 6 can, which from the elev^th century was 

the refuge and centre of literary activity generally. In 
Hinduatati it had been substantially arrested by the inroads 
and ravages of the Muhammadans.”'-"Weber. Hist. Ind- 
lit. p. 283. 
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1 

for granted that the knowledge of chemistry 
such as we find reflicted in the "Tantras 
quoted by Madhava in 'Rase^varadar^ana. * 
was derived by Intercourse with the Arabs, f 

* Vol. i, Intro. Ixxviii. et seq. 

t E.g. Barth : "In regard to alchemy, anyhow in which the 
Sittars are zealous adepts, they were disciples of the Arabians, 
although other 5 'ivaites had preceded them in the pursuit of the 
philosopher's stone. Already, in his exposition of the different 
doctrines of the ^aivas, Sayana thought he ought to dedicate 
a special chapter to the Rasesvara-darsana or " system of 
mercuiy,” a strange amalgamation of Vedantism and al- 
'chemy. The object contemplated in this system is the trans* 
mutation of the body into an incorruptible substance by 
means of rasapdna *.e., the absorption into it of elixirs com¬ 
pounded principally of mer cury arfB mica„ that is to say, of 
the very essential qualities of 5 'iva and Gaun', with whom 
the subject of the operation is thus at length identified. 'I'his 
species of transubsiantiation constitutes the jivanmuhti, or 
^tat6 of deliverance commencing with this present life, the 
sole and indispensable condition of salvation. It is clear that 
the devotional formuls of the Vedanta are here only it 
of jargon, under which thefe lies hid a radically intpiotis 
-doctrine; and it is not less clear that in this doctrine, which 
had from the fourteenth century produced a rather coqsit^^- 
able literature, there is an infusion of Mohammedan ideas. 

. The Arabs of the Khalifat had arrived on 

these shores in the character of travellers or merchants, and 
had established commercial relations and intercourse with 
these parts long before the Afghans, Turks, or Mongols, 
their coreligionists, came as conquerors."—Religions of 
Jndia,’' ed. JH91, pp. 210*211. 



xlix ,, 

t 

The attentive readier who lias followed us 

*■ 91f. 

■hi llbetand trie ^11 along could not have fdled 
Deccan. notlcc tha^ It was in the 

Universities of NalendA, iMawrfapura and 
Vikramawla, in Central India and Magadha, 
precisely the regions which were cut ofF from 
communication with the external world, that 
Tantric mysticism with alchemy as an integral 
part was cultivated and from thence spread 
to Bhot (Tibet) and the regions lying to 
the south-east of it, * and South India, t 


* Sec under colophons J.o Rasah »'idaya and Rasasara 
respectively. 

f The last rallying point of Hindu learning and sciences 
was the kingdom of Vijayanagara, which was in the heyday 
of its glory under Bukka I (A. I). 1354-1371) with Mud^iava 
as his prime Minister, Wilson says :—** I'he history of 
Vijayanagara is a subject of considerable interest in the 
annals of India, as the last barrier that was opposed to 
Muhammedan invasions, and that preserved the southern 
part of the Peninsula from foreign rule until a vety modern 
period.”— As, Res, Vol. xz (1830), p. i. See also Sewell’s 
A Forgotten Empire.”—(Vijaycinagara), 

-: 0 :- 
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Having thus far prepared the ground for 
believing that alchemy along with other cog* 
nate branches of learning was the outcome 
of Indian intellectual activity, we shall now 
proceed to follow it up with its further deve- 

FtirthercuWv*. lopment. At the outset it is, 
t»on of alchemy, however, neccssary to remem¬ 
ber that on the decline of. Buddhism the 
vigorous impetus which its followers gave to 
literature and science was not lost to India. 
Nay, during and after the revival of Brahmin- 
is^ under the Gupta dynasty and its succes¬ 
sions we have some mighty intellectual giants 
whose productions will continue to shed lustre 
as long as the Himlu nation exists. Kalidasa 
and Bhavabhiiti, Brahma Gupta and Arya- 
bha/^ Samkara and Rdmdnuja are names 
which may be regarded as the heritage not 
of India alone but of the entire civilized world. 
At the time of the Brahminic Revival Bud¬ 
dhist works of acknowledged merit far from 
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being 'cast ^aside were held in ven^ation. 
Amafasiz/^ha in his |^exicon and Vagbha/a in 
his Ash/a^^gahrjdaya * as aj^o the psuedo- 
Vagbha/a * commence with an invocation to 
Buddha, which has never shocked the toler- 
ant spirit of the Hindu. Charaka and Su^rul- 
ta ako bear distinct impress of Buddhist 
retouching. The Buddhist Tantras became 
likewise a part and parcel of Hindu religio- 
philosophical literature, t the subject-matter 
Buddhist aiche- ^f the former was incorporat- 

TorbcdTuto m ed into the latter, the names 
Tantras. Tara, Praj naparamitd and 

Buddha being simply changed into those of 
Parvati and ^iva. In RasaratnAkara itself 
we have distinct indications that it is an ad¬ 
mixture of both. 


* Vol. i, p. 76. 

t Speaking- of a typical Buddhist production belonging 
to this categoiy Bumouf observes: “ Ce morceau est ex- 
clusivement sp^culatif, et il nous'ofFre une nouvelle preuve de 
Talliance intime que le syst^me des Tantras a contract^e avec 
la philosophic buddhique la plus elev^e." (1. c« p. 543 ed. 
1844). 
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It should thus be understood that the 
works under review in this chapter are based 
upon their Buddhist counterparts; in short, 
there is no disposition to ignore the debt of 
obligation the authors are under to Nagar- 
juna, Ratnaghosha, Ma;/^/avya and others. 

In the introduction to the first volume we 
stated : “ It is to be regretted that of the seve¬ 
ral works quoted by Madhava [ on the science 

of mercury I Rasar;/ava alone 
seems to have survived to our 
days ” ( 1 . c. Ixxxiii). Since then we have 
been fortunate enough to procure as many 
as three transcripts of MSS. of RasahWdaya 
by Govindabhagavat from different quarters. 
As Madhava speaks of this author in terms 
of the deepest reverence and regards him as 
“ ancient/’ ^ we think we should not err on the 
wrong side if we place the author some three 
centuries before his time. If our surmise be 

Cf. Vol. i, Intro. Ixxx. 

The qualifying epithet iTirir?[ is only applied to venerable 
i?Vshis of old. 
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correct, he should have lived about the eleventh 
century A. D. The only personal allusion 
which the author has condescended to offer 
for the edification of posterity is that he 
wrote his book at the request of the king of the 
Kinitaland, the region adjoining modern 
Bhotan. Portions of this remarkable treatise 
after a careful collation of three MSS. have 
been reproduced in the proper place. The 
worm-eaten fragmentary MS. procured from 
Benares is 386 years old. Internal evidence 
equally goes to establish the antiquity of this 
work. The author was evidently a Buddhist 
as we learn from the colophon to the Benares 
MS. {vide trans. p. 12). It is, however, 
not to be found either in the India office or 
the Nepal MS. This important omission 
is easily accounted for. It is the reluctance 
of the latter day Hindus to acknowledge their 
obligations to a Buddhist author. 

Rasar^ava which has been noticed at length 
in the first volume and to which was assigned 
the 12th century A. D., as also Rasaratna- 
samuchchaya, (13th to 14th century), need 
not further arrest our attention. 
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• The presentation of the various treatises of 
the Tantric and iatro-chemical periods under 
discussion in their exact chronological se¬ 
quence is not an easy task; In the absence o| 
rmre definite information, we are afraid, we 
shall now and then have to hazard a con¬ 
jecture. 

The introductory lines of Books viii and 
ix of 9'^saratnasamuchchaya, in which 
Somadeva is mentioned as the author of the 
descriptive part, led us to suspect that they 
are merely reproductions frpm “ a standard 
work on the subject by Somadeva, no longer 
extant.”*. Our surmise has proved to be 

RasendrachtWi. partially correct. We have 

**'®^** at last been able to recover 

the supposed lost work. A transcript of a 
MS. of Rasendrachii^iiimawi by Somadeva, 
preserved in thfe Library of the Deccan 
College, Poona, reveals to us the fact that 
practically all the important portions of this 
book have been woven into the text of 
Rasaratnasamuchchaya; and this gives us 


*VH i,p* iiS. 
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an additional opportun|^ of collating many 
doubtful passages in botn. But the present 
work itself does not lay clai^ to originality. 

makes a candid admission that it culls all 
its materials from pre-existing chemical 
treatises.* It further puts forward the alche¬ 
mist Nandi as the inventor of the process of 
sublimation and of the Kosh/Ai apparatus 
(VoL i, pp. 69 and 89).t Nagdrjuqii, Dandi, 
Sambhu and the sage Brahmajyoti are also 
spoken of as sources of his inspiration. We 
get very little inkling into the personal his¬ 
tory of Somadeva, except that he was the 
ruler of a city named Karavalabhairava. The 
fact that B, B. S. lays Basendrachd^amawi 
so amply under contribution would suggest 
that the latter had become somewhat rare 
or that its contents had been well nigh for¬ 
gotten when the former was compiled. Its 
date may therefore be put down between the 
12th and 13th centuries A. D. 

u . , 
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Another important work of this period is 
Rasapraka^a-sudhakara by Yasodhara. The 
author of R. R, S, in the opening lines 
mentions the names of 27 alchemists to whom^ 
he is beholden, among which occurs that of 
Yasodhana. We have little doubt the correct 

Rasaprakfi^a-su. I'eading is Yasodhara. We 
dhftkara. jg 

little original matter in R. R. S., it being 
made up of citations from Rasarwava and 
the works of Somadeva and Yasodhara. We 
should not, however, be understood to retract 
the high encomiums we thought fit to bestow 
upon R. R. S. for its methodical and scien¬ 
tific arrangements of the subject-matter, 
which would do credit to any modern work.’^* 
Its author has never laid claims to originality, 
but on the contrary has freely acknowledged 
the sources he drew upon. The student of 
Hindu chemistry, however, like a weary but 
devout pilgrim, must wind his way through 
intricate and thorny paths and feel ineffable 
joy at being able to approach the original 


« Vol. i, Intro. Ixxxvt. 



fountain undefiled. It now transpires that 
the credit for the accurate observ^ations on the 
metallurgy of zinc (Vol. i, pp. 88 & 156) really 
* belongs to Yasodhara. While the author 
of R. R. S. always scrupulously admits that 
his work is a mere compilation, Yasodhara, 
on the other hand, is anxious to let the world 
know that the processes he describes have 
been verified by experiments performed with 
his own hands. * Among the authorities he 
cites are Nagarjuna, Devuastra (probably 
Rasarwava), Nandi, Somadeva, Svachchhanda- 
bhairava and Manthanabhairava. As Yaso¬ 
dhara quotes Somadeva, he must have been 
posterior to the latter by at least a hundred 
years and he should therefore be placed in 
the i^th century A. D. f 


Of, 5fTT<ir ’SITT I 

tl 

ami fnii t 
irnr tiw, ti 

f We are using a copy of the MS.»preserved in the Runbi'r 
Library, Kd^mir. The readings are on the whole accurate. 
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Rlisakalpa. 


Basakalpa likewtee seems to belong to this 

period. It is in the shape of 
a Tantra, but curiously enough 
it is not much troubled with consistency. In 
the opening salutation •S'iva, “ the king of 

mercurial lore and his consort Chawrfika are 

\ * 

revei^entially bowed to—a procedure scarcely 
reconcilable with the position of a revealed 
document. The colophon at the end of each 
Chapter claims the work to be a 

part and parcel of Rudrayamala Tantra ; at the 
same time due acknowledgment is made to the 
contributions of Govinda, the author of Rasa- 
hWdaya^ Svachchhandabhairava and other 
adepts. * Towards the%nd the author says : 
** The processes described have all been 
verified by me and nd| borrowed at second* 
hand from my teachers.” Needless to add 
here .If^at the God ^iva would not have 
been at pains in justifying the necessity of 
his production with such a timorods apol¬ 
ogy. From intemd. evidence it is abun¬ 
dantly clear that it could not ,,have been 
composed earlier than the 13th century A. D. 

* g. 
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As the author has confined himself solely 
to a description of the metals, minerals and 
the processes of “ killing ” them with the 
agency, of various apparatus and has not 
gone into the treatment of diseases with the 
cud of mineral preparations, he has been able 
to condense much important information 
within the narrow compass of a few short 
chapters. 

Rasarijalakshmi dso deserves some pro* 
minence here, not because of its intrinsic 

I 

worth but because of the re- 

Rasar^jalakshmf. . « ^ 

lerences to previous lantras 
and alchemists, anjjpngst which are Rasar- 
wava, Kakachawrflsvara, NAgdrjuna, Vyarfi, 
Svachchhanda, Damodara, Vasudeva and 
Bhagabat Govinda. We have also categorical 
mention of the purely Ayurvedic works, such 
as Charaka, Su^ruta, Hdnta and Vagbha/a, to 
which our author is equally indebted.* From 
the colophon to the MS. procured from 
Benares we learn that the author Vish;«udeva 


« Vide Sanskrit Texts, pp. So-Si. 



was Court Physician to king Bukka. * If 
this statement be accepted—and prima facie 
there is no reason to question it—this treatise 
must have been compiled in the latter part of 
the 14th century. Internal evidence equally 
supports this date. 


^ Vide ante., footnote, Xlix. 



Chapter III. 

C. 1350 A. D. 


We now proceed to examine the contents 
of another series of works belonging also to 
the Iatro-Chemical period ; the one charac¬ 
teristic feature of which is that opium is 
recognised as an official drug in the materia 
medica portion. These may be taken to date 
from the middle of the 14th century A; D. 

RasanakshatramulikH. bv Mathanasiwzha. 
physician to the king of Malwa, should find 
a place in this chapter. For particulars as 
to the contents the reader may consult 
p. 22. The date given by the copyist of the 
MS. is Sa/«vat 1557 i.e. 1500 A. D. The 
work itself is therefore older. 

Rasaralnakara by Siddha Nityanatha, son 
of Parvatf, comes under this 

Rasaratnakara by . mi 

Nityanatha. Category. The author gives 

the sources of his informa¬ 
tion and explains the object of his compila- 

Two editions of this somewhat voluminous work have 
been published*—*one by Ganera Chandra Ghose (Calcutta), 
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tion in the following words: “ Whatever has 
befen revealed by 5 iva in Rasar/^ava under 
th^ preparations of mercury; the Dipikd 
of Basamamgala on mercury; all that has 
been said by Nagdrjuna for the benefit of 
people afflicted with diseases, as also by 
Siddha ^arpai^i, by Vagbhiifa and Su- 
jruta,—^all these and many other treatises on 
mercury and minerals being consulted, I have, 
after rejecting the drugs and medicaments 
which have become rare and difficult to pro¬ 
cure, put together [ in my work ] the essen¬ 
tial features thereof. * * ♦ • All that 

I have leafned from my teachers and have 
been in a position to subject to practical tests 
has been incorporated into my work for the 
benefit of mankind.^* In addition to the 
authorities cited above Nityanatha quotes 
from Chakrapa^l and Rasendrachii^mam 
{ante liv). 

the other at the “ Venkatesvara Press ^ (Bombay). We have 
compared the readings of these two editions with the MS. 
in the Library of the Sanskrit College, Calcutta. They 
agree fairly welt. 




Rasendrachintdmam will next claim our 

attention. We have before 
printed copy, edited by 
Ume^a Chandra Sena Gupta, 
late librarian, Sanskrit ,College, Calcutta, in 
which the tejct has been adopted, as th<? 
editor inforn^us in the preface, after collal 
tion of 3 or 4 MSS. We have carefully gone 
over this edition and compared its readings 
with those of a MS. procured from Benares 
and another from the Runbir Libraty, Kdsmir. 
All these agree in the main, but there happen 
to be certain omissions and ^ additions, which 
form an interesting chapter in the*^history of 
interpolations in the literature of this descrip¬ 
tion. To begin with : there is a dispute over 
its very authorship. Some,MSS. ascribe it 
to rfAukanatha, discipfe of Kalanatha, 

others to. Bamachandra. After the custom¬ 


ary salutation there occur two couplets in 
the Calcutta edition, which are not met with 
in the Benares and Kasmir exemplars. In 
these the author is made to justify his raison 
d^etre for undertaking his task in these words: 
“ I shall give publicity only to such processes 
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as 1 have been able to verify by my own ex¬ 
periments.’' Such protestations have already 
been noticed more than once. ^ In another 
place we have : ‘‘ Those mercurial operations 
alone have found a place in my book, which 
I have been able to put to tests. Those who 
teach without being able to perform experi¬ 
ments labour in vain.” This last couplet is 
quite out of place as it hangs like a tail to a 
long extract from Kasiir;/ava and is in fact 
conspicuous by its absence in the Benares and 
Kiismir MSS. f For the second time we 
hnd calomel designated as Kasakarpura (lit. 
camphor of mercury; vide vol. i, p. 250). 
This preparation no doubt occurs in the older 


Such pretentions- put forth on behalf of the author, 
especially in the first person singular, lead one to suspect that 
they are later interpolations. In the Arabian alchemy Geber 
is often made to declare to the same effect: c. ‘‘J'ai 
experiments moimeme tout ce que je rapporte.”—Berthelot, 
“ La Chimie au nioyen Age,” t, i. p. 338. The well known 
egoistic couplet in Susruta, Ch. i, 
is generally regarded as an interpolation. 

t The extract commences with . 



Ixv 


works, e, g. Rasarwava; but it is described 
there as the white “ ash of mercury (sve^:a- 
bhasma). The recip 4 for calomel as given 
in the Calcutta edition, however, is quite 
different from that in the Benares aitd Ka^mfr 
MSS. and it ^ altogether wanting in one of 
the MSS. in the Calcutta Sanskrit College* 
Library. We are therefore not without 
picion that it has been foisted into the 
nal composition. The author refers to F^.^icla- 
naxdi, Nfigarjuna, Govinda, Nityanathe^ pi'o- 
dha Lakshmwvara, Trivikramabha/Mi^^^ t)f 
Chakrapawi. There is a lengthy co? 
but no direct information can be derivedp^'g- 
it as to the age of the author. ^pt^r 

Rasasara: It is a comprehensive but 

purely chemical work dealing with 18 opera¬ 
tions on mercury ; various chemical processes 
are incidentally described, a good many of 
which, however, overlap each other. There 
does not seem to be any justification for coin¬ 
ing a multiplicity of technical jargons to 
connote each of these. But prolixity was 
never regarded in the light of a vice by the 
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alchemical writers of the middle ages either 
in India or in Europe. The contents of 
Rasasdra often remind us of a poem on 
alchemy by George Ripley, canon of Brid¬ 
lington * in Yorkshire (b. about 1460), of 
which Rodwell says :— 

But we cannot point to a new fact which he 
^^^^‘''cidated. He divided all chemical operations 
twelve processes—calcination^ dissolution, 
long e-ation, conjunction, putrefaction, congelation, 
conspicDn, sublimation, fermentation, exaltation, 
Kusmir lication and projection. Several MS. copies 
find ca British Museum, bound up 

copies of the works of Roger Bacon and 

This ’ a specimen of his rugged 

ymes :— 

The first chapter shall be of natural Calcination ; 

The second of Dyssolulion, secret and phylo- 
sophycall; 

The third of our elementall Separation ; 

The fourth of Conjunction matrimoniall; 

The fyfth of Putrefaction then followe shall: 

Of Congelation Albyficative shall be the Sixt, 

Then of Cybation^ the seaventli shall follow 
next.*' * 


’ Birth of Chemistry." 
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The author, Govindacharya, as a devout 
Hindu, begins with his adoration of 5iva and 
Vish/^u and tells us at the outset that his 
treatise is a compilation and epitome based 
upon standard works on the subject and the 
contributions of the adepts. We have every 
reason to be thankful to him for the many 
hints he throws on the sources of his infor¬ 
mation. Of surpassing interest is his decla¬ 
ration that for a knowledge of certain pro¬ 
cesses he is indebted to the Buddhists of 
Tibet.^ This must be taken to mean that 
the cultivation of alchemy had become neg¬ 
lected and almost forgotten in India proper 
and the earnest searchers for this lore had to 
repair during t he time of our author to Tibet. 
Confirmatory (Evidence to this effect is equally 

'J'owards the close of his work the author again acknowledges 
.his obligation to the Buddhists. 

’siT<9i i 

We have in our possession five transcripts of the MSS, 

u 

of Rasasara procured from the Libraries of Ka^mir, Tanjore, 
Lllwar, Madras and the Temple of the Goddess I&h', at 
HamnsL near Dacca, Bengal. 
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furnished in the colophon to Rasahrzdaya" 
(trans. p. 12). During the decadence of 
Buddfhism and the corresponding ascendancy 
of Brahminism in Bengal, say about the 
iith to 13th centuries A. D., this branch of 
scienfce also found a safe retreat in the land 
of the Kiratas as we have already seen. 
Burnell, under the influence of his precon¬ 
ceived notion, namely that Indian alchemy 
owed its origin to the Arabs, very naively 
remarks: “ By Bauddhas he (the author) 

probably means the Muhammedans {cf. the 
vernacular Malayalam use of the word), 
though studies of this nature were much pur¬ 
sued by the later Buddhists/^ * 

Some idea of tile date of Rasasara may 
be formed from the fact that there is mention 
of opiulh in%. But our author was evidently 
quitesfin the dark as to its origin ; for, says 
he : There are 4 different kinds of poisonous 


* Catalbgue of the Tanjore Palace MSS. pt. i, p. 70.^ 
Burton draws his conclusions from the reference ^ Buddhists, 
in thcTcolophon ; but we have quoted above another passage- 
in which'dhfiftcrtnentkm is made of the Buddhists of Tibet. 



*^ea-fish, and it is fr^ their foam that 4 diff¬ 
erent kinds of opium are derived, namely, 
white, red, black and yellow; while others 
maintain that it is derived from the foam of 
the snake and it is very properly used for 
chemical operations,*’ * e, g ,,—Skilling and 
fixation of mercury. From the context, 
it is, however, doubtful if the narcotic drug 
is really alluded to here. But independently 
of the use of this term we may safely place 
tl^is work in the 13th century A. D. 


TO—VTTw ^ ^ afroir i 

'If \ 

The Sanskrit word for opium, ''ahiphdha,’' lit., foam of 
the snake, is of modem date. It is generally heldjhat this 
word has been Sanskritised from the Arabic aphi)^/' 

These indentical disticHs also occur in the commentary on 
Samgadhara by .^L^/ramalla with the additional line, trTcr*ir: 

' (^W.) namely, it is the milky juice of poppy; 

proving that during the time of the latter its real origin was 
known, at the same time its supposed origin was dis¬ 
believed. 



5’arngadhara-saw2graha—a compilation by 
5 ariigadhara : its peculiarity is that it is based' 
upon the Ayurvedas (Charaka, etc.) on the 
one hand and the Tantric chemical treatises- 
on the other. In the chapter on the purifi¬ 
cation and incineration of metals, 7 of these 
are recognised, but strange to say there does 
not occur any mention of zinc. Later on, 

9 metals are named' including two alloys, 
brass and bell-metal, after the 9 planets, the 
significance of which will be discussed in tht* 
proper place. * 

The date of «Sarngadhara can be ascer¬ 
tained with accuracy, as besides this medical 
compendium he is the author of the Pad- 
dhati, a voluminous miscellaney, containing, 
with other matters, a poetical anthology. 
The author dates his; work in samvaf 1420 
or A. ,D. 1363. The name of the author’s 
father is Damodara and that of the grand¬ 
father Brfighavadeva. The latter was highly 
considered by Raja Hammfra, the Chauhan.* ^ 


« After the sack of Chitor by Alla-ud-din in A. D. 1303, 
Mewar was occupied by the garrisons of Delhi. Hammfra 
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There is a big commentary on this work by 
A[rfAamalla, whose ancestors settled in the 
city founded by Hammira:* 

Rasendrasarasawgraha: The author, 

Gopalaknshwa, begins by admitting that his 
treatise is a mere compilation based upon 
many Tantras, though he mentions by name 
only two, namely, Rasamanjari and Chan- 
drika. Special stress is laid on the therapeu- 


recQvcred his ancestral throne and during his prosperous 
rule of sixty-four years (1301-1365) and that of his succes 
sors arts and literature found liberal patrons {vide Tod's 
“ Annals of Rdjastan.”) The cotyt of Hammfra attracted 
another distinguished physician named Saugata Sif/^ha as 
we gather from the colophon to a noted recipe, 

* Ar/Aamalla gives an account of his family. His Grand- 
father was one Chakrapdwi, not to be confounded with the 
celebrated medical author of Bengal (Vol. i, Intro, liv) 
and he himself was attached 10 the court of a ruler named, 
Jaitrasiwha, whose capital Hastikantapurf was situated on 
the river CharmaMvatf. We reproduce in the next page 
the text which is somewhat corrupt from the copy preserved 
in the Library of the Sanskrit College, Benares. 
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tic e$cacy of mineral preparations. * Like 
Baseridrachintimawi it assigns a minor place 
to the ancient Ayurvedic method of treat¬ 
ment by kashayayoga, i e,y by herbs and 
simples; as far as the knowledge of chemi¬ 
cal processes goes, it must be held inferior 
to the former. Numerous medicinal recipes 

• 

• ««««•'« 

i 

««««#«« 

^wfiri jrrtt irTun^fTit • • i 

1 

SN * • '») (fir<n»?») i 

i«iin vt ’nuti i 

Itt 

^nrfir: 

irtwrfir V’Wnj H 

m\ niT^inTt ^lirT*rt ^ i 

fiiwH jrW™ a 

♦ Fw a description of some of these vide ** journal dw 
Savaatf*^: April 189$^ 
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agree word for word with those in Rasendra- 
chintama^i, which only proves that both have 
•drawn on a common stock. There is no 
'question of the one borrowing from the other, 
as internal evidence proves that both belong 
to the same period. Abhaydnanda Gupta dn 
the preface to his edition says :—“ There is a 
tradition to the effect that Gopdla Kavibbii- 
'sha^a of Dakshiwa Banga is the compiler of 
this book ; but this can scarcely be accepted 
as he lived not long ago.’' Again. “Its com¬ 
mentator, Rdmasena Kavmdramawi (author 
•of Arthabodhika) was court physician to 
Nawdb Jaffer Ali Khan of Bengal (Mir Jaffer) 
some 200 years ago.” Rdmasena himself 
quotes from 3 commentaries of this book ^ 
hence it was recognised as of some degree 
of importance at that time and must have 
been com|bsed long before. This work is 
v^ry popular in Bengal and is a vade mecum 
of the local Kavinijas. 

Rasendrakalpadruma is another work of 
this period. It deals chiefly vdth mineral 
preparations and is a mere compilation from 
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Basamava, Rasamangala, Ratnakara, Rasa- 
mWta and Rasaratnasamuchchaya ; the nu¬ 
merous citations with which it is replete are- 
of some use in correcting many doubtful read¬ 
ings in these latter. Our MS. is incomplete,, 
the first few couplets and the sequel being 
lost; for the opening lines of the work see 
Aufrecht’s Catalogue of the Bodleian Library. 
MSS., pt. I., p. 321. 

Dhaturatnamala : This epitome is devot¬ 
ed exclusively to short processes of killing 
metals and minerals. Six metals are recog¬ 
nised at the outset, namely, gold, silver, cop¬ 
per, lead, tin and iron as in the ancient works; 
but strange to say later on kharpara^ which 
is the mineral calamine, is taken as synony¬ 
mous with jasada or zinc. We have before 
us a MS. procured from Benares. It is full 
of corrupt readings. The copy noticed in 
the Bodleian Library Catalogue seems to be 
more correct. From the colophon in the, 
latter we learn that the author is one Deva- 
dattaof Gujanita, but in the Benares exemplar 

Vol. i. p. 158. 




this portion has been coolly tampered with, so- 
that this poor compilation may be palmed 
off as an integral part of a Sat?^hita of 
the A^vimkumaras, the divine physicians, and 
thus entitled to the respect due to revelation. 
This work cannot be placed earlier than in the 
14th century. Here we have a serious side¬ 
light into the history of literary forgeries. 
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noteworthy circumstance in connection with 
this is that the Bhavapraka^a, which is pos¬ 
terior to Rasapradipa, is silent about ^aw- 
khadravaka, which had come to be prescribed 
by this time as a favorite remedy for indiges¬ 
tion and derangement of liver and spleen ; 
the solvents being borax, treacle, etc.—(cf. 
vol. i, p. 130). In the Bhavapraka^a among 
the acids we have only the juices of acid 
fruits. This is only another instance of the 
danger one is liable to incur by drawing 
inferences from argumcntum ex silentiio, 

Rasakaumudi is another compilation be¬ 
longing to this period and as far as its con¬ 
tents go it is comparable to Rasapradipa in 
many respects; both opium and mineral 
acids are prescribed. From the colophon in 
the Calcutta Sanskrit College Library MS. 
we gather that the author is a physician 
named Madhava. Curiously enough he is 
often confounded with the celebrated Madha- 
vakara, the author of the Nidanasaw^graha, 
who preceded the former by some 8 or g 
hundred years. 



The next work which should now claim 
'Our attention is the well known Bhavapra- 
ka^a of Bhavami^ra. It is a voluminous 
compilation in which the Ayurvedic method 
of treatment has been mainly adopted and 
as svich ample citations are given from the 
Charaka, Su^ruta, Viigbha^a, Harita, Vrmda 
and Chakrapawi. But the Tantric remedies 
could not altogether be given a wide berth 
and accordingly one or two chapters have 
been devoted to mineral preparations; but 
these have been borrowed chiefly from Rasa- 
pradipa, Rasendrachintama^zi, iSiinigadhara 
and other standard works. Bhavami^ra has 
been scrupulously candid in his acknowledg¬ 
ments to the various authorities quoted by 
him. Phirangaroga is mentioned as also its 
treatment with the help of calomel and chob- 
cliini. The author lived about the time of the 
Emperor Akbar and evidently in that part of 
India which is now known as the United Pro¬ 
vinces and it is not to be wondered at that 
Mussulman influence is discernible in his book. 

We conclude our survey of this period 
with the notice of a remarkable production 



^entitled Dhatukriya ot “ operations with me¬ 
tals ” ; it is in the shape of a dialogue be¬ 
tween ^iva and Pdrvatf; in short, it pretends 
to be a part and parcel of the Budraydihala 

l'_ 4 

Tantra. • The work cannot be placed earlier 
than in the i6th century A. D., as It contains 
reference to the country of the Phirangas 
and to Ruma, the Arabic name for Constan¬ 
tinople. For the first time we come acroSwS. 
the very appropriate term dahajala (lit, burn¬ 
ing water) coined to denote sulphuric acid. 
The information about the metals is of a very 
meagre and poor description and it has been 
needlessly spun into an inordinate length. 
The author evidently considers it a pious 
fraud to make such statements as follow 
emanate from the mouth of 5 'iva himself:— 

By using coifs made of imitation gold one 
can carry on exchange . . . and thus enrich 

oneself.'* 


^ We have in hand transcripts of two MSS.—one from 
the Library of the Mahirij^ of Ulwar ; the other named 
somewhat differently, DhtUun^lan', from Benares. They 
agree very closely. 
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The curious reader who is referred to ih 6 

\ 

translations of the selected portions of the 
text given elsewhere will not fail to recolfect 
similar passages in the Leyden Parchment 
where the dishonest goldsmith gives nu¬ 
merous recipes for “ augmenting gold.” * 
Fraudj^ilent attempts in the direction of 
palming off alloys of base metals, possessing 
bright, yellow lustre, for gold, have been 
made in all ages and in all climes {c/. 
extracts from Rasarwava, Vol. i, p. 74).. 

Arkapraka.?a or a treatise on the prepara¬ 
tion of medicinal tinctures and essences 
should also find a place here ; t its authorship 

I 

is ascribed to Rava7^a, the mythi^l king of 
Ceylon. The contents of the work, however^ 
reveal its date. For instance, mercury, 
treated with Sawkhadravaka, is prescribed 
as the remedy for “ Phirangaroga” (syphilis). 


« Berthelot; ** CoUectipn des Alchimistes grecs (trad. 

A 

p. 287), ** I-a Chimie au Moyen Age/* t. i, p.'3i. 

t There is a Calcutta edition published by Gapesa Chandra 
Ghosha; we have compared it with a MS. procured from 
the Sanskrit College, Benares. They agfree imarkably 
well. 


6 
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Opium also is prescribed; while the term 
yasada is used to indicate zinc. As a distilling 
apparatus a tinned copper vessel is recom¬ 
mended. Mahommedan influence is distinctly 
discernible in this hybrid production. The 
very title of the book is no doubt Sanskritised 
from the Persian arrah (essence). 

It is unnecessary to proceed further. We 
have before us the MSS. of Rasamafijari by 
Salinatha, of Rasaranjana, of Gandhaka- 
kalpa (a Tantra), of Rasarwava (quite dis¬ 
tinct from the standard work bearing the 
same title,) of Rasaratnakara (altogether diff¬ 
erent from that of Nityanatha) and several 
others. As all of these repeat ad nauseam 
the processes already described, we refrain 
from examining their contents here. 



Chapter V. 


INDIGENOUS ORIGIN OF INDIAN 

ALCHEMY. 

The reader who has been able to follow us 
throughout with patience will not have been 
slow to recognise that alchemy in India has 
been developed all along on independent 
lines. Its origin and growth are interwoven 
with a phase of religious activity—the out- 
come of purely indigenous traits—which has 
been discussed at length in chapter i. 

The only instance in which we find some 
allusion to adepts outside the pale of Hindu 
institutions occurs in Rasaratnasamuch- 
chaya.* But the term Mlechchha used there 
is a generic one applied indiscriminately to the 


^ Vol. i, Sans, texts, p. 56; a vari¬ 
ant in the Poona edition has which must be 

rejected as both tl^e Benares and MSS. accept the 
former, 
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5 'akaLS, the Yavanas (Greeks or Bactrians),. 
the Chinas (Chinese), etc. The Hindus have 
never been shy of acknowledging their obli¬ 
gations to the Yavanas; Varahamihira for # 
inst^ncfe expresses his admiration for the pro¬ 
ficiency of the latter in the field of astro¬ 
nomy and would gladly learn at tfieir feet.* 

In the Mahabhdrata again we find the ser¬ 
vices of the Yavana architect, Purochana, 
requisitioned. We have not, however, come 
across a single passage, which may be con¬ 
strued into implying a hint \o alchemists in 
the West. That the term Mlechchha in 
R. R. S. really refers to the Kiratas is evident 
from the colophon to Rasah/'idaya. + 

Those scholars who have hitherto main¬ 
tained that Indian alchemy is of exotic ori¬ 
gin, have, we are afl^aid, done so on a priori 


t Sans, texts, p. 39 there the four castes (sqfU } are 
disUncdy meotioned and the kiiitas evidently included under 
theMlechclduu. 
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grounds. Indeed the frame of iuind which 
they have brought to bear upon this subject is 
not calculated to lead to a judicial and dis- 
♦ passionate verdict. The fact that the Hindus 
are indebted to the Greeks for substantial 

I 

improvements in their astronomy is too often 
urged whenever it is necessary to support 
such a view. * There is, however, very little 
affinity in the mode of growth of alchemy 
in India and of its congener in the West. 
The progress of magic, witchcraft and 
alchemy can be traced from the Atharva- 


« Cf It was, however, Greek influence that first Infused 
a real life into Indian astronomy. This occupies a much 
‘ more important position in relation to it than has hitherto 
been supposed; and the fact that this is so, ipso implies 
that Greek influence affected other branchei of literature as 
well, even though we may be ullage at present directly to 
•trace it elsewhere.*’ Weber: Hist. S^s. Lit. ed. 189s, 
p. 2JI. In justice to Weber, however, we should quote here 
his views on the independent oHgin of Hindu medicine; 
namely, **the weights and measujres to be used by the phy« 
'Sician are expressly enjoined to'be either those employed in 
Magadha or those current in Kalinga; whence we may 
iairly presume that -it was in tho^ pastern provinces, which 
mever come into close contact with the Greeks, that medidne 
received its spedal cultivation.’Wp. 269. 
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vedas onwards to the later Tantras according 
to the laws of evolution without any breach 
of continuity. 

One of the most favourite doctrines of the ^ 
neo-Platonists was that the metals were 
engendered in the womb of the earth under 
the influence of the planets. According 
to Olympiodorus (5th century A. D.) lead 
is begotten by Saturn, ** electrum ” * by 
Jupiter, iron by Mars, copper by Venus, tin 
by Hermes, gold by the Sun and silver by 
the Moon, f Now, such a fascinating astro¬ 
logical belief was pre-eminently calculated to 
appeal to the Hindu instinct, especially as 
there was a “ commercial and lively intellec¬ 
tual intercourse/* to quote Weber*s own 
words, between Alexandria and the West 
Coast of India. Varahamihira*s Vnhatsa?;^- 

* An alloy of gold and silver was known by this name. 
Later on it disappeared from the list of metals, tin being 
assigned to Jupiter, and mercury to Hermes. 

t The influence of the astral bodies on the production of 
the metals can be traced to Proclus* commentary on the 
Timaeus.—Berthelot: ** Les origines de TAlchimie :** p. 49 ; 
also Coll. de 4 * Alch. Grecs. trad. p. 100. 
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hita, if anything, is a repertory of astrologi¬ 
cal notions. In vain do we look even there 
for any such chance and solitary reference.* 
The alchemical literature of India is equally 
silent about it. t True it is there are two 
metals which are often designated as the sun 
and the moon respectively, namely copper 


<!« Chapter, zvi of this work treats of *' countries, people 
and things belonging to the domain of each planet." Among 
sundry other things '* the Sun is the lord of gold and fire." 
Thousand and one articles are said to be presided over by 
the Moon, Mars, Mercury, Jupiter, Saturn, Venus, R£hu and 
Ketu; but nowhere is there any connection between the 
planets and the metals. Vide Kernes trans., pp. 97—101. 

t The mythical origin of some metals is given in the Fura- 
»as; but no reference to the astral bodies is to be found. 
Thus silver originated from the tears of the God 5 'iva, copper 
from the semen of the God Kartikeya, lead from the semen 
of the Snake God V^suki, iron from the different parts of the 
body of the demons called Lomilas ; and gold from the 
semen of the God 6f fire. Some vague and remote con¬ 
nection only can be established between this sort of nomen¬ 
clature and that of the old Greco-Egyptian alchemists. 
According to the latter mercury is sometimes designated as 
the semen of Hermes; whilst in the Tantras it is the semen 
of 5'iva (^^1^). Vide " Intro, a T^ude de la chimie des 
anciens," p. ii. 
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and silver. * But this has nothing to do 
with the planetary generation of these 
metals. In the imagery of the Sanskrit 
poet the crimson tint of the rising sun and 
the pale white lustre of the moon are com¬ 
parable to the colour of copper and silver 
respectiv^y. 

The old Greek writers repeatedly refer to 
the noiystic relationship between the seven 
planets and the seven metals. In the Sans¬ 
krit literature, however, beginning with the 
Surruta and coming onwards to Easaratna- 
samuchchaya, we invariably find six metals 
recognised, alloys being rigorously excluded 
from the list and regarded simply as arti¬ 
ficially made.’^ t It is only in the Sarnga- 
dhara and other later works that we find 
seven metals enumerated ; J but this author 


* tfk» ^ and other synonyms &re* as a rule applied to 
copper but rarely to gold, 
f Vidi VoL i, pp. 48, 72 and 127. 

t being ta|ten as tbe additional metal; zinc 

was evidently unknown to SilrAgadhara. 

TO’: WiftSfr: . . . . i 
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is guilty of a curious inconsistency, since in a 
subsequen^fjpart of his book he adds two more 
to the list and quietly lays down that there 
-are nine metals, which derive theh names 
from the nine planets. • This may be read 
as a sort of vague and indistinct connection 
between the metals and the astral bodies. 

The Arabs who adopted many of the 
^Greek doctrines of alchemy also represented 
the seven metals by the seven planets. In 

fact it was through the medium of the Arabs 

__ _ . _ _ _ _ _ 

* “KAwsya* (belKmiptal) and ** Vnttaloha'^ or Var- 
taloha ” P» 114) makeup the number. R&hu 

and Ketu are the two m3rthical planets; they are in reality 
the ascending and descending nodes in the ecliptic. R&hu is 
•supposed to cause the eclipse of the sun and the moon by 
swallowing it up. 

Sik-figadhara stops herCf but his prolix commentator, A^/ia- 
malla supplies the deficiency by making copper stand for 
the Sun, silver for th% Moon, brass for Mars, iron for 
Saturn, gold for Jupiter, tin for Venus, lead for Mer- 
'Cury and belUmetal and vartaloha for R&hu and Ketu 
respectively. ^ 

It will also be noticed that lead is here represented by Mer^ 
•cury; but in the Hindu alchemy mercury always stands as 
the visible manifestation of the God Siva, it being generated 
{from his semen, hence the name ^iven to It 
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and the Jews that a knowledge of the Greek 
sciences including alchemy filtered to the 
European nations during the middle ages.*^ 
We have already seen that Rajputana had 
been overrun and even occupied for a brief 
period by the Mussulman conquerors shortly 
before the time of Sarfigadhara and it is 
reasonable to suppose that he had gleaned 
some astrological notions from that quarter. 

We now advert for a moment to the main 
question of the connection of the com¬ 
paratively modern and scientific phase of 
Hindu astronomy with the science of Alex¬ 
andria. Although it is admitted by all 
those who are entitled to speak with autho¬ 
rity on the subject that the Hindus borrowed 
from the Greeks and thus improved upon 
their older system^ many points have yet to 
be cleared up. Professor Whitney who has 

>ic C’est par I'interm^diaire des merits arabes et h^breux 
que la plupart des connaissances scientifiques des Grecs en 
math^maftiques, en aptronomie, en physique et en mddecine, 
ont transmises au moyen kge occidental; les Merits Grecs 
proprement dits n'ayant gu^re ^t^ connus directement avant 

A 

la Rwiaissance.”—■** La Chimie au Moyen Age,” T. i, p. 229^ 
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carefully studied the subject is struck with 
the circumstance that the Siiryya and other 
Siddhantas bear resemblance to the system of 
Hipparchus rather than that in the Syntaxis.* 
In other words the transmittance of astrono¬ 
mical knowledge must have taken place 
before the time of Ptolemy. Now the period 
of lively intercourse is precisely that ^covered 
by the age of Ptolemy and that of his followers, 
and yet the Indian astronomers seem to be 
unaware of his teachings.f 

* Intro, to ‘'Siiryyasiddhanta We find from Ptolemy 
that the observations of Hipparchus extended from B. C- 162 
to B. C. 127. Ptolemy flourished at Alexandria in the second 
century A. D., under the reigns of Adrian and Marcus 
Aurelius. 

This was also pointed out long ago by Colebrooke, e. g. 

The whole cluster of astronomers mentioned by Brahma 
Gupta must be placed in the interval between the age of 
Hipparchus, and possibly that of Ptolemy.”—Essays, 
pp. 411—412. 

t A'ryabha^^a composed his treatise '* Laghviryabha^ff* 
yam,” in 496 A. D., and Varahamihira his Paiichasid- 
dhantika ** about 550 A. D. But these astronomers norrowed 
from the much older treatise entitled “Romakasiddhanta'* 
ascribed to S'lisena, and Paulisasiddhanta (vide Thibaut’s- 
Intro, to Pafichasiddhdntika, xxvii—xxxvi). 
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This mystery,has never been elucidated; 
Or. Thibaut^s arguments are ingenious, but, 
we Ire afraid, by no means convincing. * 
Indeed in the purely mathematical sciences 
the Hindus far excelled the Greeks of the 

ft 

Ales^ndrian school. i£Tyabha//a's know¬ 
ledge of algebra was superior to that of 
Diophantus and as for arithmetic it is 
generally acknowledged to be of Indian 

♦origin, t 

* 

The last word on the subject has yet to be 
said^and it is doubtful if this dark recess will 
ever be illumined. In the meantime it would 
be better to hold our judgment in abeyance. 
At best we can only launch into hypotheses 


♦ L, c., pp. li and Uu. ** 


t Cf, —Colebrooke: Admittingf the Hindu and Alex¬ 
andrian authors to be nearly equally ancientj it must be 
conceded in favour of the Indian algebraist^ that he was 
more advanced in the same.'*—Essays,^', 429. Again, 
"in the whole science he [ Diophantus ] is very far bdiind the 
Hindu writers/* ibidt p, 438. 


Kaye has recently questioned the priority of the claims 
.of the : Fide J. A* S» B. iii [N. S.], July, 1907, 
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or indulge in dogmatic assertions; 


« I f 

* One who approaches this subject should divest 
of prepossessions or the ** bias of patriotism as Herbert 
Spencer puts it. A very agreeable feature in this contro¬ 
versy is that those who are most competent to speak with 
authority are extremely modest, nay diffident in giving ex- 
pression to their views, Woepcke in his masterly memoi# 
"on the propagation of the Indian numerical symbols**' 
says La solution parfaite de ces problems ne r^sulterait 
que d*une connaissance tellement complete des evenements 
et de leurs phases, qu'il faut k peu pr^s renoncer i jamais 
Tobtenir. D*un autre c6te, remplir les vides par des hypo¬ 
theses arbitraires ou precon^ues serait livrer l*hi5toire des< 
sciences eux hasards et au dogmatisme des inspirations indi- 
viduelles.’* ‘‘Journal Asiatique” (1863), 

Lassen whose modesty is ..only equalled by his., profound 
scholarship observesE$ wSre sehr wunschenswerth, dafs 
ein mit der gehdrigen keq^^tnifs der Sanskritsprache aus- 
gerusteter Kenner der Mathematik und Astronomie es 
untemahme, aus diesen vorhandenen HMsmitteln die 
Lucken unserer Kenntnifs auf diesem Gebiet des Indischen 
Altertbums auszufullen; fur jeUt mufsen wir uns darauf 
, beschr&nken, die hauptsachlichsten Ergebnifse der bisherigen 
Untersuchungen zusammenzustellen/* ‘‘Indische Alterthums- 
kunde. Vol. li. p. 1150; ed. 1874, 




Chapter VI. 


SOME NOTED INDIAN ALCHEMISTS 

AND THEIR WORKS. 

* 

Aufrecht in his notice of the MS. of Rasa- 
rat nasamuchchaya, * evidently from a mis¬ 
taken notion that the pursuit of chemistry 
was unknown in ancient India, goes some¬ 
what out of his way in asserting that the 
names of the 27 alchemists, mentioned in 
the beginning of that work, t are mostly 
apocryphal. We have, however, positive 
proofs that these personages far from being 
evolved out of the imagination of the author 
existed in real flesh and blood and contri¬ 
buted not a little to the progress of chemical 
science. Thus we read in Rasaratnakara of 
“ chemical operatipns performed by M&nda.- 
vya ” and also find Ratnaghosha taking part 
in a dialogue on certain processes, { Ya^o- 
dhara, again, is the author of the compre¬ 
hensive work named Rasaprakajrasudhdkara 

* Catalogus Caialogortim^ ii, p. Ii6. 

f VideVol. i, p. 77. 

I Eng. trans. pp. 6—8. 



zcv 


which we have noticed at some length in the 
present volume. Vya^i is a prominent name 
both as a grammarian as well as a chemist. 
The Garu^apurawa quotes him as an autho- 
‘ rity on gems.* Nandi, as we have already 
seen, is distinctly referred to by Somadeva as 
the inventor of the kosh/M apparatus and of 
the process of sublimation, t 
There are, indeed, a great many names 
scattered throughout the mass of chemical 
and medical literature, some of which have 
been handed down to posterity, sometimes 
on account of the important processes they 
invented and sometimes, again, because of 
the efficacy of the metallic preparations 
which they introduced. Thus in Rasendra- 
chintama^^i we come across the name of 

4 

Siddha Lakshmwvara. The names of the 
sage Brahmajyoti, Manthanabhairava, Sva- 
chchhandabhairava and Gahananandanatha 
have in this manner been rescued from obli¬ 
vion. Most of these were Buddhist monks. 

a f 

* i 

f Intro., Iv. 
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in his commentary on Chakrap 4 »i 
quotesi besides Patanjali, Bhavyadattadeva as 
an expert on iron preparations. We give be¬ 
low the names of some of the authors and their 
works over and above those already noticed^f 
It is sparcely possible to submit an exhaustive 


list. - 

Name of the. Author. 

Anandanubhava 

Balabhadra 

Bhojadeva 

Chandrasena 

Charp^a 

Dhanapati 

Garu^adattasiddha 

Gorakshanatha 

(Unknown.) 

(Unknown.) 
Harihara 
Kankati 
Kapali 
Ke^avadeva 
Mallari 
Narahari 
Ramaraja 
(Siddha) Bhaskara 
(Siddha) PrSWanatha 
iSrInStha 
Trimallabha^/a 
Vaidyar&ja 
Vandimi^ra 


Name of* the w'ork. 

RasadTpika. ^ 
(Unknown). 
Rasarajam r/ganka. 
Rasachandrodaya. 
Charpa^aslddhanta. 

Di vyarasendrasara. 

Rasaratnavali. 

Gorakshasamhita. 

Bauddhasarvasva. 

Rase.rvarasiddhanta. 

Rasavijvadarpana. 

Rasakahkali. 

? asarajamahodadhi. 

ogaratnakara. 
Rasakautuka. 
Rasayogamuktavali. 
Rasaratnapradipa. 
Rase n d rn bhSskara. 
Rasadipa. 

Rasaratn^. 

Rasadatm^a. ^ 
Rasak^Myavatdyak^ 
Yogasudhanidhi. 
Rasaaatve^vara. 
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{Continued), 

, « j * 

s 

Chemistry In Rasaratnafcara 

% 

of Nagarjuna. 

X' 

f ■ 

[ In the rendering of Rasaratnakara of NagHr- 
juna and other Sanskrit texts we have ofte^i given 
only free translations. Such passages as are 

unnecessary repetitions or are not of sufficient 

* \ 

interest to the general student of the history of 
Chemistry have been left out ] 

CHAPTER I. 

I shall now speak of the purification of the 
important rasas^ (minerals). 

What wonder is it that rajAvarta digested with 
the juice of Acacia sirtsa converts silver of the 
weight of one gufija into one hundred times its 
weight :6f gold of the lustre of the rising sun ? i 

. ■ -— ^ . . j . . .. 

* Regarding rasas see Vol. i, p« 7 <. 
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What wonder is it that yellow sulphur, purified 
with the juice of Butea frondosa^ converts silver into 
gold when roasted thrice over the fire of cowdung 
cakes ? 2 

What wonder is it that calamine. roasted 

thrice with copper converts the latter into 
gold ? ♦ 3 

* These laconic recipes all refer to the floating mass of traditions 
current at the time of the author on the transmutation of the base 
metals into gold. As they are of a fragmentary and disjointed 
character, the meaning is not always clear. Recipe 3 also occurs 
in Rasarnava; vide Vo), i, pp. 70-71. Various ingenious methods 
were resorted to for debasing gold or making an alloy, which 
would mimic the appearance of this metal. Silver; copper, lead, 
zinc and mercury were often made into an amalgam, and the latter 
rendered compact and coloured yellow with the aid of orpiment. 
No wonder that the law-books prescribe several penalties on the 
fraudulent dcbasers of the precious metals. Thus according to 
Manu '* the king shall cause a goldsmith, who behaves dishonestly, 
the most nocuous of all the thorns, to be cut to pieces with razors.^’ 
IX, 2 g 2 . 

The reader who feels interest in this subject may consult Berthe- 
lot'ate“ La Chimie au moyen Hge,” t. i. pp. 31 et seg., where will 
be found several recipes for augmenting gold aurum plurimum 
facere, or for the “ fabrication of gold." One example may be cited 
here. Take gold, copper and mercury, make an amalgam of the 
whole, afterwards add sulphur, orpiment," sandarac"(a kind of resin) 
and the bile of the vulturf &c. The author of the recipe thus 
concludesThou wilt no^ discover a secrib, which is sacred 
and worthy of praise” (1. c. p.J 35). 
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What wonder is it that cinnabar digested 
several times with the milk of the ewe and the 
acids* imparts to silver the lustre of gold glowing 
as saffron ? 4 

Digestion [of minerals] is to be effected 
in the decoction of Dolichos uniflorus^ Paspalum 
scrobiculatum^ the urine of man and the acid juices 
of [the fruit of] ratan {Calamus rotang) and after¬ 
wards with the addition of the alkalies (soda, borax 
he) The operation of roasting is to be performed 
thrice.—Cf. the process of Rasaratnasamuch- 
chaya (R. R, S.)» Bk. ii, 67-68 in Vol. i, p. 83 . 

What wonder is it that the pyrites macerated 
in the juice of Musa sapientum and in castor 
oil and clarified butter, and placed inside the 
bulb of Arum cafnpanulatum and roasted [in a 
closed crucible] undergoes perfect purification f t 6 

Chapala and other minerals, being macerated 
in the juice of the lemon for 3 days, become 
purified. Gold being smeared with the 5 ear|hs, 
the ashes and salts % and roasted^ undergoes 
purification. 12 

* Ve^retable acids are meant here. Vide V<Si. i, p. 128. 

t Here extraction of copper from the pyrites is no doubt meant. 

Cf. R. R. S. Bit. fi, 89-90; vide Vo|.p. 84. 

:|; Cf. R. R. S. Bk. x, 71, 85; vide Vol. i, pp. 128-129. 
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Silver alloyed with kad and fused with ashes 
becotnls purified.* 13 

La! it is not to be wohdered at that copper^ 
melted ivith the alkali derived from the eartht 
and tlie milk of the ewe, clarified butter and 
one*sikteenth of its weight of oil^ will become- 
ptii% l^e the crescent of the moon. 14 

Verses 23-25: Extraction of the essence of 
vaikrSiita : exactly the same as in R. R, S. Bk. 
ii, 71-72. Vide Vol. i, 83-84. 

Verses 25-30 : Have reference to the extractioa 
of copper from makshika and tapya (varieties of 
the pyrites). They agree in all essentials with 
RasSrifava, Ch. VII, 12-13. Vide Vol. i, p, 70. 

Verses 31-32: Extraction of zinc from cala¬ 
mine. Cf. R.R S, Bk, ii, 163-164. Vide Vol. i,. 

p. 88. ♦ 

Verses 35-36: Exactly the same as in R. R. S,. 
Bk. ii, IP3-104. Vide^x\^ i, p. 85 . 

Verse 37 : Essence of darada, f. e, extractioa 
of mercury from cinnabar by distillation. Cf. 
R. R, S, Bk.'i, 89r90. Vide Vol. i, p. 78. 

* Refers to cQpelUtloii. Cf. Rasdmava in Vol. i, p. 68, foot- 
BOte(l). , * 

t may refer to natron or to saltpetre. 
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Verses 5o-51: Dissolution of gems (pearls &c.) 
by digestion in vegetable acids, g, sour gruel 
{impure vinegar)’ and tbe juice of certain acid 
iplants. 

♦ ♦ # # . 

Here ends Chapter Second of Rasaratn&kark 
hy Nfigarjuna on the killing of diamond and the 
•metals, extraction of the essence dt minerals and 
liquefaction of mica. 

CHAPTER HI. 

I shall now explain [the process of) fixation 
•of mercury, The king of rasas (mercury), rubbed 
with the juice of lirpe, sal-ammoniac, the acids, the 
alkalies, tlie 5 salts, Piper nigrum^ P. longum^ the 
<dried root of ginger, the juice of Moringa pier., 
the tuber of Amorphopkallus campanulatus^ can 
readily amalgamate itself with the 8 metals. 1 
« « ' « « 

'f. 

PrajnAparamita (perfection of wisdom) appeared 
•before Nugurjuna at midnight in a dream and re* 
vealed to him the ingredients of s^recipe (consist¬ 
ing of steel, popper, mica, pyrites, 4 c.) 4 

Mercury is to be rubbed with its equal weight of 
^old and then [the amalgam] further admixed with 
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sulphur, borax &c. The mixture is then to be trans¬ 
ferred to a crucible and its lid put on and then« 
submitted to gentle roasting. By partaking of this- 
elixir (i e, the sublimate) the devotee acquires a 
body not liable to decay. 30-32 

I shall now describe the Garbha yantraw.*^ 
62-65 

Recipe for*kajjali or aethiops mineral, t 84-86 

* * * « 

Having made salutation to all the Buddhas, 
free from the taint of sins, I shall now deliver the 
Kakshapu/a tantraw J for the benefit of suffering 
humanity. 

[ The most important part, from an historical 
point of view, is the dialogue between Ntlgarjuna, 
King Salivahana and Ratnaghosha. | 

Nagarjuna, whose end (salvation) had been 
attained, benevolent towards all living creatures, 
blessed with all favours, residing on mount ^'rLaila, 
before him stood Ratnaghosha with folded arms, 

• The same as in Rasslrwava. Vide Vol. i, p. 66 . 
t The process is practically the same as in Chakrapawi; vide Vol. 
i, p. S8- 

t There is extant a Tantra, which goes by this name, the reputed 
author Ot which is Nngarjuna. 
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saying: ** Be pleased to communicate to me 

knowledge on chemical operations/^ 

Nagiirjuna said 

Well done! well done I I am pleased with your 
devotion and shall convey to you all that you want 
to know, namely remedies for warding off wrinkles, 
grey hair and other signs of old age. Mineral 
preparations act with equal efficacy on the metals 
as on the body (human system), * 

« # « » 

For the benefit of living beings I went through 
all manner of penances for 12 tedious years and 
worshipped the goddess Yakshiwi presiding over 
the Ficus religiosus. Then I heard an oracle, 

Niigarjuna said:— 

O Goddess ! if thou art propitiated, be pleased 
to communicate to me the rare knowledge* of the 

fixation of mercury, 

# ♦ ♦ * 

Salivahana said :— 

1 have dedicated to thee, 0 Goddess ! treasures 
of gold and gems, now 1 await thy instructions. 

* This was a favourite metaphor with the alchemists. Cf. Vol. i, 
Intro. Ixxvi. 
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The Goddess said:— 

Well done I well done | 0 wise ruler ! I shall 
^speak'to you of chemical operations performed 
hy Ml.«//avya * ••• A disciple should 

be intelligent, devoted to work, sinless, and master 
of hi| passions, t 

Tllie apparatus known as kosbMi, mouth blow¬ 
pipe,; cow-dung, substantial wood (as fuel), a 
pair of bellows, iron plates, * * * 

having collected all these, chemical operations 

are toi be performed.:!: 

, * * * # 

Ratnaghosha said:— 

Having prepared with great care the powder 
of projection,’’ which transforms a ten million times 
its weight of the base metal into gold, § * » # 

N&garjuna said 

I shall convey to you what has been experi¬ 
mented upon by Sakata. If 

# H, ’* ^ IK 

* A well-kAown alchemist; one of the 27 adepts mentioned 
in the opening lines of R. R. S. Vide VoL i, p. 77. 
t Cf. '* Initiation into discipleship” in Vol. i, p. 115. 
t Cf. RasSrnaya in Vol. i, pp. 64-65. 

f tv. 1*** technical meaning. Cf. 

Vol. i, p. lao. , ^ 

We are unfamitiar with this name, probably the reading is 
oorrupt* 
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Tests for killed mercury. 

The Erst two couplets are almost the same as 
in Rasar;/aya. CL Vol. i, p. 74. 

When the quicksilver, which has acquired the 
•colour and the lustre of the rising sun, stands the 
iteet of fire (i, e, is not readily volatilised), then 
it is to be regarded as fixed^ 

Here follows a list of apparatus borrowed from 
Rasendramahgala.—Detailed account of most of 
these will be found in R. R. S. Bk. ix. Vide 
Vol. i, p. 67, 

Chemistry In Rasahrldaya ^ 
of Bhikshu Govinda* 

Quicksilver digested with sour gruel and then 
■subjected to distillation is freed from [the im- 
,purities ofj lead and tin. i 

Much the same as above, a ^ * * * 

Description of the apparatus for purification 
*of mercury by sublimation and distillation: it 
•agrees almost literally with that given in R. R. S. 
Bk. ix, 6 8. Vide Vol. i, p. 121. 
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The Goddess said 

Well done I well done ] O wise ruler ! I shall 
^speak to you of chemical operations performed 

by Miwafavya.* . A disciple should 

be intelligenti devoted to work, sinless, and master 

•'I 

of hijal passions, t 

The apparatus known as koshMi, mouth blow¬ 
pipe,' cow-dung, substantial wood (as fuel), a 
pair of bellows, iron plates, * # * 

having collected all these, chemical operations 

are to be performed.^ 

* * * # 

R^ttii^hosha said 

Having prepared vrith great care ** the powder 
of projection,” w^hich transforms a ten million times 
its weight of the base metal into gold, § « • 

Nagarjuna said:^ 

I shall convey to you what has been experi¬ 
mented upon by Sakg^^a. H 


* A well-known alchemist; one of the 27 adepts mentioned 
in the opening lines of R. R. S. Vide Vol. i, p. 77. 
f Cf. ** Initiation into diRnpleship” in Vol. i, p. 115. 
t Cf. Rae&mava in Vol. i, pp. 64*65. 

f term has technical meaning. Cf. 

Vol. i, p. ISO. ^ 

If We are unf^lliar with this name, probably the reading is 
corpifkp 



HINDU CHEMISTRY 


9 


Tests for killed mercury.. 

The first two couplets are almost the same as 
in Rasar;/ava« CL Vol. i, p. 74. 

When the quicksilver, which has acquired the 
colour and the lustre of the rising sun, stands the 
Tte?t of fire (/. e. is not readily volatilised), then 
it is to be regarded as fixed. 

Here follows a list of apparatus borrowed from 
Rasendramangala.—Detailed account of most of 
these will be found in R. R. S, Bk. ix. Vide 
Vol. i, p. 67. 

Chemistry In Rasahridaya ^ 
of Bhikshu Govinda. 

Quicksilver digested with sour gruel and then 
'Subjected to distillation is freed from [the im- 
,purities of] lead and tin. i 

Much the same as above. 2 * * ♦ ♦ 

Description of the apparatus for purification 
of mercury by sublimation and distillation: it 
•as;rees almost literally with that given in R. R, S. 
Bk. ix, 6 E. Vide Vol. i, p. lai. 
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Pa^ala vii. 

Ingredients for making a vi^a for killing 
metals, Cf. Rasarwava, IX, 2*3. Vide Vol. i, p. 72. 

Preparation of mild alkali from Ike ashes of 
plants 

The process must be considered as a poor one, 
compared to the elaborate description in Su^ruta. 
Cf. Vol. i, p. 32. 

Pa/ala viii. 

* * * Alum, blue vitriol:—all these 

severally or collectively are favourable for im¬ 
parting colour to quicksilver. * 

Experts [on the properties] of metals are of 
opinion that tin gives strength, tikshwa colour, lead 
unctuousness, copper all these qualities [to mer- 
cury. ] 

Couplets (in p. 29, Sans, texts): The purport 
seems to be that when mercury is rubbed with cer¬ 
tain sulphides, e. orpiment, pyrites &c., and sub- 


* The text is not very intelligible. The other ingredients men¬ 
tioned are tikshna and kanta, these being varieties of iron; but 
iron will not amalgamate with mercury. Tikshna may also mean a 
kind of saline earth. The old alchemists racked their brains in 
devising ingenious processes for robbing mercury of its fluidity and 
imparting to it various colcmrs, Cf. Kasurnava, IX, 2-3, XI, 
197-198. Vide Vol. i, p. 74 and also *' The Hindu method of 
manufacturing calomel.’'— Ibid, p. 250. 



HINDU CHEMISTRY 


II 


limed, it assumes the colour of lac or Coccinella 
insect (a poetical and figurative way of expression 
for red colour) in the shape of the red crystalline ^ 
sulphide, 

Pa^ala ix, 

Vaikninta, kanta, sasyaka, mukshika, vimala, 
adri, darada, rasaka:—these are the 8 rasas* 
and their essences are well suited for chemical 
operations. 

Sulphur, gairika, kshiti, khechara (mica), 
anjana, kaiikush^/ia:—these are the uparasas. 
Cf. Vol. i, p. 89. 

Gold and silver are the noble metals. 

Copper, brass, tlksh;2a and kanta (varieties of 
iron) are the essential or substantial metals; lead 
and tin emit foetid odours. Cf. Vol. i, p. 113, 
foottiote (i). 

The six salts are:—Sauvarchala, saindhava, 
chulika (sal-ammoniac), samudra, romaka and 
vi^/a. The alkalies are Sarjikrikshara, yavakshura 
and borax. {Vide Vol, i, Index of subjects.) 

Pa^ala xi. 

A cupel made of boneash (goat’s) and lined 
internally with borax &c. 

♦ Cf. Vol, i, pp. 79-8 i* 
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Colophon giving an account of the author 

Madanaratha, King of Eirata^ teacher of 
mercurial lore, in whom the Goddess of the science 
of mercury and minerals (Chemistry), the source 
of all good, has taken her abode for the benefit 
of mankind, who can restore to the disfigured 
patient^ afflicted with leprosy, the healthy come- 
iiness and lustre of youth : 

Bhikshu Govinda, well versed in chemical 
operations and loaded with honours by the King 
of Kirata, composed this tantra entitled Rasah/d- 
daya.** 

This tantra is written hy Govinda, the grandson 
of Mangalavish«u and ^n of Sumanovish«u:— 
May Tathagata pronounce his blessings. 

* 

Chemistry in 'Kakachandesvarl- 

mata d'antra. 

Pafala i. 

The first pa/ala ^ives the origin (mythical) of 
the tantra. 

Pafala ii. 

Kakacha;2^es.i^ari said 

* ^ ^ Please^ give a brief account of the 
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Chemistry of the metals, the killing of mercury and 
minerals and the fusion of the gems. 3 4 

Sri Bhairava said :— 

♦ ♦ * Mercury rubbed with the ingredi¬ 

ents of the vi^a (see Vol. i, p. 72) and roasted, 
in a closed crucible, is killed instantly. That mer¬ 
cury npw acquires the power of converting a base 
metal into 1,000 times its weight of go'd. 13-16 

Copper, treated with the above preparation of 
mercury and rubbed with the acids, alkalies and 
the milky juice of Calotropis gig.j and roasted in a 
crucible, turns into gold. 18-20 

Earth for miking crucibles. 2(-22 Cf. Vol. U 
pp. 67-68. ^ ^ 

Transmutation of iron into gold :—process not 
clear. 25-32 

^ Pa^ala iii. 

Liquefaction of mica :— 

Thin plates of mica are to be smeared with the 
3 alkalies and borax and strongly heated in a 
crucible. The whole mass fuses,* * * * 29 30 


* Refractory silicates are treated similarly at the present day with 
the ^'fusion mixture”. . 
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Chemistry fn Rasendrachudamanl 

of Somadeva. 

Sans, texts,, p, 51. 

Tests for killed iron (rouge). 

As R. R S. has borrowed these from the pre¬ 
sent work, it is unnecessary to repeat them here. 
Vide Vol. i, pp. 118-119. 

Sans, text St pp^ 52-53. 

Take lead of the weight of 30 palas and rub 
it with the milky juice of Calotropis gig, and calcine 
it till its weight is reduced to a karsha : this resi- 
<lue, even if it be calcined a thousand times, will 
not undergo further decay (/. e, diminution in 
weight). Metallurgists call this residue derived 
from lead Cliapala.* 

Tin also similarly treated will yield a cha- 
pala, which, on merely being touched with the 
hand, kills (fixes) mercury. This mercury is re¬ 
commended for metallurgical and not for chemical 
purposes. 


* Possibly it refers to lead derived from argentiferous galena. 
The lead, being cupelled off in the shape of litharge, will leave a 
^button of silver, which will not undergo oxidation. 



HINDU CHEMISTRY 


>5 


Sans, texts^ pp. 53*54. 

[A somewhat complex process described, which 
is not very clear. We shall try to give the purport 
thereof. The quantitative measurements are of 
particular interest.] 

I pala of tin should be taken and rubbed with 
10 nishkas of mercury and made into a cake with 
the addition of zinc; * it is then to be digested 
with the decoction of certain herbs and plants and 
warm vinegar and once more rubbed with ^ pala 
of blue vitriol t and the juice of Abrus precato* 
rius. The mass is then to be divided into small 
pills; these should then be put into a crucible with 
the lid on and the fire to be urged by means of 
bellows. The essence is then to be tak^n out of 
the crucib’e. This essence of the weight of 10 
5 &ffas is then to be enclosed in a mixture of ashes 
and salts and roasted. This essence of the w^eight of 
2 nishkas is then to be fused with 80 times its weight 
of lead . * * * . This (essence) is also termed 
chapala. Cf, the gold-like alloy^’ in Vol. i, 

PP* 74 - 75 * 
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Sans, textSf p, 55. 

Whifcn quicksilver has been deprived of its#^ 
physic^ properties (lustre, fluidity &c.) it is known 
as nashafapish/a. Cf. Vol. i, p. 74. 

Soittadeva will now give a brief account of the 
apparatuses, after having consulted numerous 
chemical tantras. (Here follows the description, 
which /has been reproduced verbatim in R. R. S- 
Vid^ Vol. i, pp. 121 seg.) 

^ ^ ^ 

Orddhvapatana apparatus as described by 
Nandin. CL Vol. i, pp. 124-25. 

Kosii/^i apparatus as described by Nandin, Cf. 
VoL i, p. 69. 

Chemistry in Rasaprakasa- 
sudhakara of Yasodhara. 

i 

Sans, textSi p, 57. 

Preparation of karpurarasa (lit. camphor of 
mercury, i, e, calomel) : practically the same pro¬ 
cess as,given in Vol. i, pp, 250-51. 

[Note. Calomel is prescribed here only as an 
aphrodisiac a^nd a specific for leprosy but not as a 
remed]^ for syphilis.] 
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Sans, texts^pp 5961. 

Rasaka (calamine): the author of R. R. S. has 
•evidently borrowed his description of this mineral 
from the present worl^. Cf. VoL i, p. 87. 

Extraction of zinc from calamine : 

[The process agrees almost word for wo^d 
with what is given in R. R. S. The essence poss* 
•essing'the lustre of lead runs out of the cruci- 
ible.*] 

Sans, texfs, pp, 61 62. 

Saunish/'rT or tuvari (alum-earth) almost identi¬ 
cal with R. R. S. Cf. Vol i, p. 91, 

* The essence extracted from the alums 
•(/ i\ oil of vitriol) is to be used for operations 
with metals and not as medicine. 

Sans, texts, pp, 62-65. 

{Descriptions of various kinds of pits for 
calcining and roasting purposes are given ; as also 
their dimensions with the number of cowdung- 
cakes to be used as fuel &c. Cf. the typical roast¬ 
ing pit in Vol. i, p. 127.] 

# m m * 

Here ends Chapter X of Rasaprakilsasudhakara 
by Yasodhara, son of Padmanabh^. 

* In ft. R. S. we bave ** the essence possessing the lustre of 
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Sans, texts^ pp. 65-66. 

Hemakr/ya or process for the fabrication 
of gold shall now speak of some curiosities of 
metals, partly from my own experience and partly 
from the classics on the subject. Calamine, cinnabar, 
copper pyrites and realgar are to be rubbed with 
the milky juice of Euphorbia neriifolia for 7 d^iys 
together and then to be digested another 3 days. 
Melted copper or silver or lead, being alloyed with 
the aforesaid mixture, acquires the power of con¬ 
verting 100 times its weight of base metal into 
gold,''* Qi, ante^ p, 2, 

Chemistry in Rasachintamani of 
Madanantadeva. 

Sans. textSf p, 68. 

Svetabhasma: Cf. ante p. 16 and also Vol. i,. 
pp. 250-51. 

Sans. TejstSj pp. 69 70. 

Two processes for the fabrication of gold :— 
much the same as already quoted from Yasodhara. 
Process for the fabrication of silver : — 

Take i part of bell-metal, 2 parts of silver, 4 
parts of steel (?) , * * these to be fused vrith 

* and are technical terms; for the meaning of 

vide Vol. 1 , p. lao. 
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tin and borax;—by this process will be made silver 
which will pass current for commercial purposes* 

Sans, texts, p- 1 ^* 

Extraction of zinc from calamine 
The process is much the same as given above 
(p. 17), with this difference that, whereas Yaso- 
dhara hits off the completion of reduction when the 
flame issuing from the pot ceases to be blue, the 
present author directs that the pot is to be taken 
out of the furnace as soon as white fumes begin to 
appear. The crucible is then to be held in ah 
inclined position so that the lead-like essence of 
calamine drops on the ground. 


Chemistry in Rasakalpa (Rudra- 
yamala Tantra.) 

Bowing to 5 ’iva, the lord of mercury, and also 
the feet of Cha;2^ika, 1 write this Rasakalpa, the 
depository of mercurial lore. 

CHAPTER I. 

Tests for hilled mercury:— 

Killed mercury is that which is devoid of 
^metallic) lustre, not so ponderous, white * des- 

* The author previously refers to the red, black, white and even 
yellow ash (calx) of mercury; it is not clear why he should here 
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troyer of metals, divested of fluidity and non-vola¬ 
tile wbon stirred over a fire, 40 Cf. tests in 
Rasar»|iva in VoL i, p. 74; as also^in Rasaratnakara, 

'S ^ 

ante, pi 9. ^ 

Fuiified mercui'y should be preserved in the 
hollow a tooth or gem or bfimboo. 42 

■j 

CHAPTER 11 . 

Gold, silver, copper, tin, lead and iron—these 
are the 6 metals ; vartaloha, &c., (VoL i, p. 114) 
are simply alloys, i 

Honest readers ! 1 beseech you, with folded 
arms to favour my book with your merciful 
glance. 

. The : maharasas are 8 in number; e. g, mer- 

€ury, cinnabar, sasyaka, rasaka, &c.the 

rasas are mica, green vitriol and rajiivarta, 

dec. sulphur, orpiment and realgar, &c. 

are the uparasas as regarded by learned teachers. 
Cf. VoL i, pp. 79-and 89. 

There are 4 kinds of sulphurwhite, black, 
yellow and red. Cf.‘ VoL 1, p. 90. 


restrict himself to the white variety only. Chloride or sulphide 
of mercury, when treated with a metal and heated, kills (1. e. parts 
^ with its chlorine Or sulphur to) the latter and in that sense it is 
a destroyer of metals 
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The saurash/rls (alums) are of various kinds; 
the kasfsas (vitriols) are of 3 kinds^—namely^ 
kasisa proper, pitshpa kasisa and h!rak&slsa«^ Ct 
VoL i, p. 91. / 

Gairika is stated to be of 2 varieties,—the onp 
of golden hue, the other red; KahkushMa and 
other rasas are also described by certain teachers; 
but these, however, are not referred to here, as we 
are treading in the footsteps of sages of old.f 
Sa/is. texts^ 75*7 

For the purification of mercury this process 
is recommended by Svachchhandabhairava and 
Govinda. 

Chulikalava^a (Sal-ammoniac), sulphur and the 
ash of ginger, &c., digested one hundred times 

with cow’s urine,. make a vi^a^ ^for killing 

gold. Cf. Vol. i, p. 72. 

This process for killing [metals] was revealed 
by ^iva and has been transmitted by successive 
schools of adepts. 


* Hfr^asa is the name hy which green vitriol is known through*' 
out India i^oyle supposes that this word is derived from the ?e<* 
Sian Afffa wen, and Sans, k^sfsa. (Antiq. Hindu Med.) There is no 
necesshv x^'looking upon hfrdkasa as a hybrid term, seeingthat it 
occurs in the present work in which Mahommedan inSuance ia 
nowhere traceaDle. 

t Evidently Charaka and Susruta, who mention only a few com* 
manly oicurring minerals, Vol. i, pp. 29 and 44. 
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Extraction of the essence of copper pyrites. 
Cf. Vol, i, pp. 70 and 84, 

Extraction of zinc from calamine 
The process is practically the same as given in 
R. R. 8. Cf. Vol. i, pp. 87 88. 

I have performed the [ aforesaid ] experiments 
with my own hands and have seen them with my 
own eyes. They are, not recorded from mere 
hearsay or from the dictation of a teacher. These 
are being promulgated for the benefit of mankind. 


Chemistry In Rasarajalakshmi of 

Vishnudeva. 

Sans» texts, pp. 79-82. 

Give an account of the common rasas and 
uparasas. Cf. Vol. i, p. 79. 

Chemistry in Rasanakshatramalika 
of Mathanasimha, physician 
to the King of Malwa. 

* 

There are several prescriptions given in which 
mineral preparations play a conspicuous part. We 
have quoted only two; in the first, among other 
ingredients opium occurs; in the second, the 
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Svachchhandabhairavarasa, probably named aftei 
the celebrated alchemist, we have the calces of tin, 
iron and mercury along with other drugs* 

Chemistry In Rasaratnakara of 

N Ityanatha. 

Sans, texts^ pp, 84-86. 

Test for killed mercury ;— ^ 

When the substance, being heated over a fire of 
.paddy husks, does not further decrease in weight, 
it should be considered as reduced to a calx. 

Purified mercury should be stored in the hollow 
•of a tooth, or horn or bamboo. 

• 

Directions for making factitious cinnabar (Ma- 
karadhvaja). Cf. Vol. i, p. 132 (footnote). 


Chemistry in DhaturatnamaJa. 

In the beginning the author after salutation 
sa^Tj': “ I shall speak of silver, gold, copper, lead, 
ti^/ and iron as also of calamine, mica, pearls, 
coral, orpiment, realgar, the pyrites, mercury and 
diamond,—in fact, the properties of all the metals 
and minerals and the mode of their incineration.” 

Ki|ing of silver. Cf. Vol, i, p, 107. 
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Chemistry In Rasapradlpa. 

Description for preparing mineral Ibids by dis¬ 
tillation ^aiikhadrHvarasa or liquid for dis¬ 
solving conchsh^lls,"TT-practicany the same as given^ 
under “mineral acids” in Vol. i, p. i 86 . The last 
line ifays: “ Cowrie-shells and metals dropped- 
into the liquid are at once dissolved." 

Pr^aration of calomel and treatment of “ phiraiV 
garoga^'(sj’phf is) with its application, Cf. Vol. i,.. 
p. 252. 

Chemistry in Dhatukriya or Dha- 
tumanJari(Rudrayamala tantra.) 

JSans, texfs^ pp, 98 et seq. 

Tin, iron and copper are to be classed among the 
superior metals. 

In geneml a metal being alloyed fvitli silver is. 
improved in quality, Sattvaja metal (/. e, an alloy 
of tin and copper, vide below couplet 15) is of. 

* > k 

middle quality, 12-14 V 

Synonyms of the different metals, 39-49 \ 

Synonyms of zinc: Jasatva, Yasadayak^,T 
rupyabhrflttt (HI, brother to silver), charmaka, 
kharpara, rasaka, &c. 50-51 

* Yasada is the name commoQl)j||[u*en to the metal dxt^acted 
from calamine. t^Uie VoU i, p. lioT 1 
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Pittala is an alloy of copper and zinc. 63 

Kax«5yak£||b an alloy of tin and copper. 65 

Zinc being amalgamated with mercury gives rise 
to rasaka. 68 , % ^ 

[Mi?.—Rasaka and kharpara are the nsines gen¬ 
erally applied to the mineral calamine {videVo\, i, 
p. 158), but ^ere they stand for the metal (zinc) or 
its amalgam.j 

Lead being killed with the aid of gentle heat 
gives rise to minium (red lead). 69 

Copper in combination with the “ burning water’*' 
gives rise to tuttha (green vitriol).—^Thus manifold’ 
operations are performed w’ith the aid of mantras 
and apparatus: all these belong to the province 
of Chemistry, 70*71 

Synonyms of haritala (orpiment): Of^lment is a 
consumer of mercury and also a clipper of its 
wings.* 79 

Synonyms of realgar, cinnabar, mica, &c. 81-89 
Synonyms of pearls, coral, tortoise-shell, conch- 


TlUi sulphide of arsenic on being rubbed with mercury and 
gently heated converts the latter itself into the sulphide. The 
mercury is thereby c. deprived of its volatility 

(clipped of its wings—the Hin<ra alchemist’s favourite Bgute), 
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shell, tusk of elephants, the tail of the peacock. 
90-108 

Localities fo^^ different metals. 113-121 

L The information is very commonplace.) 

Localities for copper specified : Nepal, Kiima- 
<rupa (the eastern portion of Assam), Baiigala,t the 
country of the Mlechchhas, Rnma and the country 
of the Phirangas, &c. .143-145 

Localities for zinc : Karnboja, Ruma, Balkh, &c. 
146 

Metals in combination with mercury and sulphur 
become fit for administration as medicine. 153 
it it wt * 

Process of roasting a substance in a stout glass* 
vessel using goat-and-cow-dung-cakes and husks 
of paddy grains as fuel. 9-10 

One part of gold and four pares of zinc are to 
be melted together and the alloy roasted in a closed 
crucible . . . the process repeated with the 

addition of alkalies .... gold of a reddish 
yellow colour will thus be generated. 11-17 

* All these have been placed under the category of (^«f 
inferior dh^tu. Though the term dh^tu generally means ^ 
metal, it is often applied to a mineral ; here, however, it covers 
►a much wider field. 

f 

t This isthe name given to Bengal in many Tantras. 
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A process for making factitious cinnabar by 
pouring mei^ury into its own weight of molten 
sulphur and then adding three-fourths its weight 

of orpiment.The mass to be rubbed 

in a mortar and subjected to sublimation. 23-30 

By using the augmented* gotd as a means of 
■exchange one can amass wealth. 52 

Tin is to be melted and one-hundredth part its 
weight of mercury to be amalgamated with it. 
This [fraudulent substitute for] silver can be 
used for purposes of exchange^ and one can thus 
amass weulth. 85-86 

Pure gold is to be alloyed with one hundred 
times its weight of copper and this [ imitation ] 
gold will resemble native gold. 88 

Lead and copper being alloyed together will give 
rise to gold. 97-98 

Colophon : Here ends the Chapter on the ex¬ 
tolling of gold in Rudra-yilmala. 


' Cfi footnote, p. 2, 
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Chemistry In Suvarnatantra 
or Syarnatantra. 

Tlie ongin of the tantra is explained in the open* 
ing lines. Para^uraina having given away his- 
w’orldly i)ossessions to Kajryapa is rendered des¬ 
titute, and thus ;^as to invoke the aid of the God 
iSiva for his very maintenance, 

Siva said: Listen! I shall now reveal to you 
the most wonderful mysteries of Svarwatantra, i-io^ 

A kind of oil is exuded from the bulbous root 
of a pliint) all an und it within a radius of tern 
cubits oily water is exuded and a vendmou.s snake 
lives under it., If you want to test the properties 
of the bulb, you should thrust a needle into it^ 
and the needle at once dissolves. Having procured 
this bulb, rub it with mercury in a mortar and add 
the oil and subject the mixture to heat in a crucible. 
The mercury is at once billed and acquires the 
property of converting one hundred thousand times 
its own weight of the base metal into gold.*. 14-18 

Pure orpiment is to be rubbed with this oil for 
20 days, and the former is killed thereby and loses 
its volatility. The 8 metals in the molten state 
being treated with this prepared orpiment acquire 

w - ^ I I. , l|, H bIm I ■ ■■ . — - H w- .* “ ■ I 
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the power of transmutation. When the above 
oil is thrown into molten copper, it is turned into 
gold of beautiful lustre. Tin and bell-metal simir 
larly treated are turned into silver) and copper, 
iron, brass and silver into gold. 19-24 

iS'ioikhadravaka {afjva regia^ see ante p, 24) 
is spoken of as an universal solvent . . 

This solvent with mercury is to be placed 
in a glazed crucible and subjected to heat; the 
mercury, thus killed, can convert the 8 metals into 
gold. By partaking of this mercury one becomes 
immortal ; even his urine and faeces can convert 
copper into gold.^ i-io 

This sort of belief was prevalent also at the time of the com¬ 
position cf Rasarnava. 



Kiowkdst of Qens. 

A few words on gems may not be considered’ 
beyond the scope of the present work especially 
Jis the subject has already drawn the attention 
of some European scholars.* We shall, however, 
limit ourselves, as far as possible, purely to the 
physical and chemical properties of the precious 
stones. 

It has already been seen that among the 64 
branches of arts and sciences recognised in the 
ancient ‘ Ktimasucra ’ of Viltsyayana occur the fol- 
lowing:—(^) the testing [of the genuineness or 
otherwise) of gold and the gems j { 3 ) knowledge 
of the colouring of gems, as also of mines and 
quarries, t Varahamihira (d. .'>87 A. D.) in his 
Vr/hat Sa/^/hitil” also conveys much useful infor¬ 
mation on this subject, j?ut as he in his turn refers 


* Garbe in his “ (ndischen Mineralien” (Leipzig, 1882) gives the 
text and the translation of Ch. xiii of Narahari's Rujanighan/u 
this work, however, is comparatively modern. Much useful' 
’nformation on the subject with bibliographical references- 
will be found in Professor Yogesa Chandra Roy’s treatise in Ben. 
gali entitled " Ratnapariksh^." 

Vide Vol, i, p. 191. 
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to'experts who preceded him,* it may safely be 
concluded that long before this time it received 
adequate attention. 

The Garu^apuravza under the heading of 
\ Ratnapariksha (examination of the gems) de- 
/votes several chapters to a detailed and fairly 
lexhaustive description of the gems. This Purawa 
^ike so many of its class discusses on a variety of 

I bpics, mundane and spiritual ; in short, it may be 
ooked upon as a sort of multum in parvo. 

From time immemorial the gems have been 
valued in India not only for purely decorative and 
ornamental purposes, but also as agents for ward¬ 
ing off perils and the malignant influences of the 
planets and for securing luck and longevity. 
Hence it is that particular attention is^aid to the 
testing of gems, as their virtue increases in pro¬ 
portion as they are faultless and flawless. 

The typical characters which were most relied 
upon for differentinting one species of a gem from 
another were (i) the relative weight, (2) hardness, 
(3) lustre, transparency and colour, (4) fusibility, 
especially when heated in combination with the 
alkalies. It will be noticed that even the lapidaries 
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and the mineralogists of the present day have\to 
depend largely upon these pr^rperties in the classfi- 
tication of the stones. We shall now procecfd 
to saj^ a few words under each of the above charac¬ 
ters following in the main the authority of Garu^a- 
tpuruTia. 


I. Relative weight. We have purposely used' 
• these terms as contradistinguished from “ specifi^ 
gravity*’ : as the latter connotes peculiar associa\ 
tions. The principle Archemedes being evi-j 
'dently unknown among the Hindus, the measure-! 

I 

ment of volume could only be roughly approximate., 
To eke some illustrations. A stone may be of the 
same species as, and equal in volume to, a padma- 
rtiga (oriental ruby), but will differ in weight from 
the latter.* y 

Empirical and arbitrary scales of weight were 
adopted as standards. A ruby occupying the 
“volume of a guhja ^brus precatorins) may be 
•equal in weight to lo, 7 and 3 gunjas resMctively. 
A ruby of the volume of a .yr/galakola (ar kind of 
jujube) shquld weigh 12, 8 and 7 gunjas res¬ 
pectively. Again, a ruby of the volume of an 
ilmalakl [phyllanthus emblica) should weigh 30, 20 ^ 


Garuda. 
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and 16 mashiis^espectively,* Jn each case the gem 
which is of gfeater^eight is superior in quality 
and the value thereof is enhanced in proporliqn.t 

In the case of precious metals* however, adultera¬ 
tion was detected by an ingenious device, which 
may be regarded as a near approach to the princir 
pie of Archemedes. Suppose it is intended to 
•test the purity of a specimen of gdld., All that 
one has to do is draw a wire of this gold and 
another of the standard g^d,through the self-same 
orifice [of corundum]. As these w'ires are of ei|ual 

* We give beli^ the standard weights as current at the time of 
VarAhamihira. 

^ * 4 

8*^ White mustards ... i taT^efula {a grain of paddy) 

4 Ta/u/ulas -w - * I gunja {abrus precaiorius) 

5 Gunjas ... - l Musha 

ii6 Milshits ... >= t Karsha or suvar^ta or l^laka 

4 Karshas ... ^ l pala 

The standard of weight has always varied in different times in^ 
different parts of India, to gunjas weigh about l8 grains. The 
■seeds ofte^vary in size. 

t GartX lays special stress on the high specific gravity (=»4'0) 
«f a genuine niby. ^ I 

While hi^ specific gravity is indicative o^t^ excellence of the 
g^ems in general, in the case of diamond it is just the reverse. 

it is not easy to account for this qualifying clause, seeing that 
•diamond has a sp. gr. of 3*5. 

3 
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diameters, equal lengths will have equal weights, 
provided the sample is pure.* 

2 . HirDNESS, There are many stones which in 
external appearance resemble a ruby; the spurious 
substitute may easily be detected by its difference 
in softness (low degree of hardness), and low 
specific gravity: again in case of suspicion the 
gem is to be rubbed on a whetstone ; if it siniply 
gains in lustre but does not lose in weight (by 
abrasion), the specimen is to be regarded as genuine 
(test of a ruby), t Diamond and corundum alone 
will scratch ruby and sapphire. Skilfuf lapidaries 
often make imitation diamonds of zircon, ruby, 
cat’s-eye, rock-crystal and glass ; hence they are to 
be tested by calling in the aid pf learned experts. 
All the gems occurring in this world as also the 
metals will be scratched by a diamond, but the 
latter will not be similarly affected by the former. 
.A diamond alone will scratch a diamond. J: 

* «iTlW WTa!?r \ 

. 

il .?ukrani'ti. 

- Thts is true in a qualified sense only. After the diamond 
corundum is the hardest of all known minerals. 

:j; The ruby and the sapphire are only varieties of corundum. 
Varaha classes corundum as a species of ruby, the former bein^; 
dotted over with black and white patches and feeble in lustre [i. c 
the non<transparent or coarse kind]. It is scarcely necessary to- 
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To the abov^ tests Rftjanighaw^u adds another, 
namely, when a diamond is struck with an iron 
hammer, it is not broken to pieces * 

point out that the very word * corundum" is derived from the 
Hindi kurand, a corrupt form of the Sanskrit kuruvinda. The 
statement "corundum will scratch ruby and sapphire^' is not 
strictly accurate. There are degrees of hardness among the differ¬ 
ent varieties of corundum, the blue sapphire standing first in this 
respect. 

We give here the original texts of which we have given above 
almost a literal translation, 

^ n** 

"to 1 

^ TOi ii” 

* The reading of the text is very corrupt. Garbe gives as many 
as 12 variants ; that adopted by him seems to be on the whole re¬ 
liable as also his rendering : " Wenn er mit anderen steinen Oder 
eisernen Hammern geschiagen nicht zerspringt." On account of 
its brittleness a diamond will readily be shivered into splinters 
under the blow of a hammer. The following extract from Bauer 
and Spencer’s *' Precious stones” (pp. 129-130) may ^rove of 
interest.— 

“ The hardness of diamond has often been confused with its 
frangibility or brittleness. It has been supposed, especially in 
ancient and mediaeval times that hammer and anvil may be shat¬ 
tered but not the diamond which lies between. This statement was 
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3. Lustre, transparency, colour and other 
optical properties. Difference in lustre ( 
is often regarded as a diagnostic feature of the 
gems. According to Varaha gems of superior quali* 
ties should possess cool (lit waxy) lustre, be limpid 
and emit rich rays. Classification according to 
colour is often enjoined. For instance, a diamond 
may be perfectly colourless?, or it may be yellow, 


made by PHny, the great naturalist of ancient days, who was 
killed in 79 A.D. at the first historic eruption of Vesuvius. He 
proceeded to say further that the fragmentation of a diamond may 
be effected by subjecting it to a preliminary immersion in the 
warm blood of a goat, but that even under these circumstances 
the hammer and anvil will also be broken 1 According to Albert us 
Magnus (1205-1280) the blood is more efficacious if the goal has 
previously drunk wine or eaten parsely. 

*' Su(d:t being the views then held respecting the unbreakable and 
indestructible character of the diamond, it is easy to understand 
why the Greek word adamas, j^ignifying unconquerable, should 
have been applied to this stone, although its application to the 
diamond is singularly inappropriate and inaccurate when its 
extreme ,frangibility is considered. Many a doubtful stone has 
been silknitted to the test oS the hammer, with the belief that the 
blo^S^ would be resisted only if the stone were a genuine diamond. 
Probably many beautiful stones have been sacrificed to this old 
belief. As a matter of fact, diamond is easily fractured, a very 
moderate blow from a hammer sufficing for the purpose; its per- 
tect cleavage plac^ it among the most brittle of minerals.'* 
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blacki red or copper-tinted.* Stones which are 
translucent, opaque and of dull colour are inferior 
in quality. In the case of diamond special stress is 
laid on its displaying the colours of the rainbow 
fdue to its high dispersive power]. Some gems 
have only one shade of colour others 

again two ( frora). t 

The changes in colour which the ruby and the 
sapphire undergo under the influence of heat had 
evidently been carefully observed. This test is to 
be applied with extreme caution as in case the pro* 


* rn iftn fhir (Varaha); (Garu<fa). 

Yellow diamonds are unknown in India at the present day at any 
rate. “ India can claim for its own all the finely c(!»loured stones 
of blue, i^reen and red, not however, yellow diamonds, which come 
mainly from South Africa." (Bauer and Spencer). Crystals of black 
diamond should not be confounded with the black carbonado. 

t Probably refers to dichroism. As has already been pointed 
out the red ruby and the blue sapphire are only varieties of corun¬ 
dum, which often occur in well-developed crystals belonging to the 
rhombohedral division of the hexagonal system. The cjichroism 
of the ruby affords a means whereby it may be distinguished |^ith 
certainty from ether red stones, such as spinel and.the different 
varieties of garnet, which crystallise in the cubic system, and thus 
being singly refracting can show no dichroism." (Bauer and Spen¬ 
cer). The dichroism of the sapphires of Siam is specially well 
marked." —‘/bid. 
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per degree of temperature (is exceeded, 
the stone may be materially injured.* 

4. Fusibility (Liquefaction). It was well- 
known that all the gems with the exception of 
diamond would undergo liquefaction when strongly 
heated with a mixture of the two alkaline car¬ 
bonates [now familiar in the Laboratory as the 
fusion mixture The liquid principle of gems 
TarsfT 5% was a favourite remedy with the 
Hindu latro-Chemists (Cf. Vol. i, p 103). As 
most of the precious stones belong to the 
corundum and the spinel group, they easily yield 
to treatment with sodium and potassium carbo¬ 
nates. In the case of the pearls it is recommended 
that they should be enclosed inside lemons and 
placed in a mass of paddy grains [for the sake 
of the warmth]. 

• OTv (?) 1 

II 

it 

ifim: 1 

€l^rn(l«ii|l II ^Garu</a. 

Cl. " The red ruby, at a high temperature, is colourless: on cool* 
ing it first becomes green, after which it gradually assumes its 
original fine red colour.” (Bauer and Spencer). ** The blue colour 
of the sapphire disaf^ears on heating.”— Ibid, 
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General and concluding remarks. 

The crystalline character of the minerals is refer¬ 
red to in one or two places. All the old writers agree 
rin describing the diamond as having 6 angles. 8 faces 
.and laf^edge.s. ♦ The octahedral form of the crys¬ 
tal is common in the diamond occurring in the 
neighbourhood of Panna in Bundel Khand. Ra- 
janighan/u further adds that the stone is often 
-endowed with numerous faces and edges.f Accord- 
ang to Rasaratnasamuchchaya the female diamond 
(is Rattened and rounded, whilst the neuter is 
I'ounded and obtuse-angled J Vaikranta is also 

^ i Garurfa. 

t “In most cubes of diamond, however, each edge is replaced 

by two faces, .the twenty-four faces thus derived would, if 

produced or enlarged ” sufficiently, give rise to the form known as 
•the four-faced cube, or tetrakis-hexahedron. (Bauer and Spencer). 

j;The rendering of the description of diamond in R. R. S. (vide 
'Vol. i, p. too) is based upon a misreading The correct reading 
•is that adopted by the Poona edition, namely,^^l^'^I^qi^^ 
a diamond has 8 faces and 6 angles.” The author evidently 
uses and in the same sen.se; there cannot be any con¬ 
fusion here, as distinct mention is made of the 6 angles. As a rule 
and are used synobymously. Thus in Var^ha 
is described as ; the commentator Bha/A)tpala explains it 

t “ Rounded ” ; Cf. Bauer 

.and Spencer. “ The faces of diamond crystals differ from 
ithose of most other crystallised minerals, in that they ^re, as a 
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(probably a mineral of the spinel group, vide Vol. i. 

83) described as having 8 faces and 6 angles. 

It is sometimes asserted that the phosphores¬ 
cence of diamond was first observed in 1663 A. D* 
by the celebrated Robert Boyle. Bhoja, (11^ cen¬ 
tury ) however, mentions this property.*' 
Faults in precious stones due to isolated grains of 
minute gravels etc., embedded in the mass now 
technically called “ enclosures’*], are also referred' 
to. t 

It may be noted here that wliat is genditally 
known as the Indian or Tavernier’s' rule for de¬ 
termining the value of diamond can be traced back 
to a remote date. Sukraniti speaks of it as the 
rule of squar^,” J while Varilha, himself a great 

rule, much curved and rounded instead of being perfectly plane, 
as is usually the case.” p. 119. Obtuse<angIed” 

in the crystallographic terminology should be rendered as with'- 
corners truncated off.” , * 

-4 

# ^ (phosphoresces in the dark). 

\ 

11 Bariha, 

* 9 

Here and no dOubt refer to the minute pebbles 

(gravels) enclosed in the body^ of the Stones. 

t TO a diamond weighing 

t raH be worth a* one of the weight of 4 rafis will be worth- 
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mathematician, gives practically the same rule,.|| 
though somewhat on an elaborate scale. * 

, h 

It would be unfair to compare the progress made 
by the tfindus in this branch of knowledge in the' 
6 th century A.D. and perhaps earlier «ith that of . 
the present day. Reference to the crystalline forms 
of diamond can be found in the writings of K^pplcr,. 
Steno and Robert Boyle in the seventeenth century. 
Scientific crystallography originated wiA Rome* 
de I’flle and the abb^ Haiiy at the end of the 
f*ighteenth century. The various pliysicial and 
chemical properties of the minerals culled here be* 
speak considerable powers of keen observation.t 

______^ 

s 

* ft’siaiT I 

f ii 

nmnr irfhair: ii 

/. e. if a diamond iireighingf 20 taifi/ulas (p. 33 anf^) be^ 
worth 2 lacs (2,00,000), one weighing 5 tandiilas will be worth oi^l^ 
(5^x4 ioo)th part of 2 lacs or 2,000, 

t Concerning Ratnapan'kshH c/, a|^o"Les Lapidatr^s Indiena'* 
by M, Finot in the Bibliotheque deTEcoIe des Hautea Etudes.’* 
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NOTE ON THE METHOD OF PREPARING 
CAUSTIC ALKALI. 

In the first Volume of our History the detailed 
description of preparing caustic alkali from the 
ashes of plants has been quoted at length from the 
Sujruta and we referred to it “ as a proof of the 
high degree of perfection in scientific pharmacy 
achieved by the Hindus at an early age.’ * M, 
Berthelot has no less been struck wiih the origina- 
Jity of this process; indeed, he goes so far as to 
suggest that this portion in the Sii^ruta is evi¬ 
dently modern and in fact a later addition derived 
.from contact with the European chemists, t 

The process of rendering mild alkali caustic by 
.the addition of lime is to be found also in Chakra- 
pa«i (r. 1050 A. D) and Vdgbha/a, who must have 
preceded the former by several centuries, and it is 
well known that both ^ these authors are deeply 
indebted to the Su.s‘ruta« There is not thus the 
remotest chance of inspiration from the European 
chemists* 


Vide Vol. i. Intro, c. 

t Journal des Savants, Jan. 1903, p. 43, 



HINDU CHEMISTRY 


43 


We have evidence from quite an unexpected 
and independent source that the cauterization of 
bad wounds by means ol caustic alkali was an 
established custom in ancient India. Thus we read 
in The Questions of king Milinda^' 

''And when the inflammation had gone down, 
and the wound had become sweet, suppose he were 
then to cut into it with a lancet and burn it with 
caustic. And when he had cauterized it, suppose 
he were to prescribe an alkaline wash , . . . 
Now tell me, 0 king ! would it be out of cruelty 
that the surgeon . . • , thus cut with the 
lancet and cauterized with the stick of caustic.”*' 


Sacred Books of the Kast,” Vol XXXV, p. 168. 
Although Milinda has been identified with the Bactrian 
Greek king Menander (c. 140^110 B. C.), it is not to be 
supposed that any Greek influence can be traced in it. In 
.this ethical romance, king Milinda and the Buddhist 
Bhikshu Ntigasena have been put forward simply as men 
of straw to quote Rhys Davids. The work in reality con* 
veys the teachings of the older Buddhists (Hfnayanists) with 
the background of Sumkhya and Vedanta metaphysics. 


44 ' HINDU CHEMISTRY 

■ 

^{ji ‘W 

The Tantrlste* the Rosicruclans and 
the seekers after trutha 

A 

The East has not been always East and the 
West, West. Modern Europe is materialistic, but 
site has not disdained in the past to “ plunge in 
thought.” This reminds us of the truth of the 
poet's words ; *• one touch of nature makes the 
whole world kin.'^ Ancient Greece had her orphic 
mysteries. They were developed into a religious 
and ethical system by Pythagoras, In the schools 
of Alexandria the neo-Pythagoreans and the neo* 
Platonists further added to it the Vedantic doctrine 
of a world-soul. 

With the dissolution of the neo-Platonic sch(}cl in the 
sixth centur}', Cireek philosophy disappears, it is trite, as a 
distinct phenomenon from the theatre of history, but it con¬ 
tinues to exist in combination with foreign elements in the 
service of a^iew form of culture in the Science of the Middle 
Ages and of modern times. ^(Zeller) 

Says Waite:— 

The traditions of the neo-Platonic philosophy, with its ela¬ 
borate theurgical syMem, were to some extent perpetuated 
through the whole period of the Middle Ages, for besides 
the orthodox theology of the great Latin Church and amidst 
the clamour of scholastic philosophy, we find the secret theo¬ 
sophy of the magician, the Kabbalist, and the alchemical 
adept b^rowing, directly or indirectly, from this prolific 
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fountain of exalted mysticism. The traces of its influence 
arc discoverable in Augustine, in AIbcrtus Magnus, in St. 
Thomas, the angel of the schools, and in other shining lights 
of western Christendom, .while the metaphysical principles of 
Johannes Scotus Erigena, even so early as the close of the 
ninth century, were an actual revival of this philosophy.*'*^ 

History repeats itsejf. In India the Yoga doc¬ 
trines of Patanjali paved the way for the origin 
of Tiintric mysticism and it associated itself witdi 
magic and alchemy. Some twelve centuries later, 
this phase in the stage of human progress fom^l 
exponents in the soil of Europe. As Waite 
says ;— 

In an age of progress, of doubt, and of great intellectual 
activity, it is singular to remark the almost invariable pre¬ 
valence of mysticism in one or other of its manifold phases, 
and the close of the sixteenth century beheld spreading over 
the whole of Germany and passing thence into Denmark, 
France, England and Italy, a mighty school of ^ysticism in 
the great multitude cf magicians, alchemists, &c., who 
directly or indirectly were followers of the renowned Para- 
celsus,"+ 

History of the Rosicrucians,” p. Regarding the sect 
of the Cabalists see also Lecky’s *' Rationalism in Europe.'* 
Vol. i, p. 42. «d., 190Q. 

t See also Kopp’s ** Die Alchemie in &lt. u. neu> Zeit,’* 11 , 
pp. 1^146, on the Bekanntschaft mit Geheimnisseri der 
Magie, Theosophie, Alchemie u. A.** , " 
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Even the lower strata of society in England 
did not escape the contagion. Sir William Temple 
observes : I have had several servants far gone 

in divinity, others in poetry, have known in the 
families of some friends, a keeper deep in the 
Kosicrucian mysteries.” 

There are those who sneer at the attempts of 
the alchemists to convert the baser metals into 
gold and are at the pains to insinuate that the 
motives of the adepts were sordid. It may be 
that there have been here and there men—vulgar 
t harlatans—who have pursued the art merely from 
worldly considerations. The high priests of al¬ 
chemy, however have in every age and clime been 
honesc seekers after truth. Had there been no 
desire implanted in the human breast to pry into 
the hidden and occult mysteries of nature there 
would have been no science. Whence come we 
and whither are we destined to go ? What is this 
substance made up of, and what are its ultimate 
constituents, and what will its combination with 
this or that lead tb ? These are queries, the solu¬ 
tion of wdiich or rather the very attempts to solve 
which mark the birth of philosophy. Patahjali 
and Nagarjuna in India and Paracelsus in Europe 
stand forth as the prominent representatives of 
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this spirit of inquiry. They have been dreamers, 
mystics and naturalists all combined in one. Such 
geniuses have always chafed at the restraints and 
limitations imposed on frail man and hence their 
fervid yearnings to peep into regions beyond the 
ken of our gross senses. As Emerson puts it : — 

‘'The privilege of this class is an access to the secrets 
and structure of nature, by some higher method than by 
experience. In common parlance, what one man is said to* 
learn by experience, a man of extraordinary sagacity is said, 
without experience, to divine.”* 

Plotinus heaved a sigh at the soul with its infi> 
nite possibilities being caged in a frail and cor* 
ruptible body. The pursuit of alchemy by the 
esoteric Tantrist is easily explained. To him it 
was only a means to an end. “ It (mercury) is alone 
that can make the body undecaying and im- 
mortal,'’t We find echoes of the same sentiment 
in the authoritative literature of the Rosicrucians. 

Says Waite :— 

“ Amc^g the concourse of inquirers, and the clamour of 
supposed and pretended discoverers, there rose gradually 
Mito deserved prominence an advanced school of illuminati, 

Swedenborg; or, the mystic.” 

Vide “History of Hindu Chemistry,” Vol. i, IntrOf 
ixxvii and xcv—xevi. 
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who, emj4oying the terminology of the turha philosophorum, 
under th^ pretence of alchemical pursuits appear to have 
4;oncealed a more exalted aim. . . . The student is 
directed by these writers from the pursuit of- material gold to 
Ihe discouery of incorruptible and purely spiritual treasures. 
. . Ph^kal transmutation, the one and supreme end of 
the practical alchemist, sinics into complete insignificance; 
•ne\’erthekss, it is performed by the adept and is a landmark 
in his sublime progress." I. c. p. 32. 

The siage and seer of Hoenheim had his wrest¬ 
lings. Should he pursue knowledge for its own 
' sake or for what it bringeth ? His evil genius holds 
^out the bait thus t— 

** Know not for knowing's sake 
But to become a star to men for ever ; 

Know for the gain it gets, the praise it brings, 

The wonder it inspireSi the love it breeds.”* 

The spiritual at last triumphs over the ba.se in 
man, Paracelsus has his revelation, and be bursts 
^orth 

**Truth is within ourselves: it takes no rise 
^ From outward things, whate'er you may belli> e, 
There Is an inmost centre in us all 
Where truth abides in tulness : and around 
Wall upon wall, the gross flesh hems it in, 

The perfect clear perception*^which is truthi*^^ 


• Browning^:* Paracelsus.'* 
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In the above delineatMti the poet has done no 
more than bare justiee to the inward longings of 
an ideal alchemist, who is only an honest seeker 
after truth. The spiritual and thought«world has 
always transgressed all barriers ef time and space. 
Kanada, Patahjali and NagArjuna of India and 
Heraclitus, Empedocles and Plato and the rest-— ^ 
they all form a holy fraternity ; aye, these prophets 
and oracles of the intellect belong to a ^'lofty and 
sequestered class,‘the high<^priesthood of the 
pure reason, the Tr\smegistu the expounders of (the 
principles of thought from age to age. When at 
long intervals we turn over their abstruse pages, 
wonderful seems, the calm and grand air of these 
feu, these great spiritual lords, who have walked 
in the world,—these of tlie old religion,—dwelling 
in a worship which makes the sanctities of Chris¬ 
tianity look parv^nues and popular; for ‘perstia- 
sion is in soul, but necessity is in intellect.’ 


‘ Emerson : on 'intellect, 


:oo: 
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The metals and their loss in weigrht 
after calcination. 

Very vague ideas prevailed among the Hindu 
(philosophers on the constitutions of a metal and its 
fate after calcination. We are reminded of the 
diversity of opinion in Europe before the time of La¬ 
voisier. A metal like every material substance was 
supposed to be formed of one or more of the five 
bhutas; in fact the earthy or saline element was 
taken to be predominant in it,*and hence it lent itself 
so readily to calcination, t It should be noted here 
■that by **bhuta’* was understood not so much an 
element va the modern connotation of the term as 
certain qualities of individual substances. Even 
mercury was regarded as composed of the five 
'bhutas. X When a metal was submitted to calcina¬ 
tion some of its component bhutas escaped, leaving 
•the earthy or saline portion behind ; hence the ash 
(calx) must weigh less than the original metal itself. 

* 1 Ch. 1., 24. 

Again in Ch. XLVI (SxLtra) 545 et seq. the metals are in¬ 
cluded among the saline ingredients. 

t Cf. *'Kor some maintain that gold is solid light, or, *at 
least that the chief ingredient is light,,which is rendered solid 
by mixture with some particles of earth. ]Veye it mere eatth 
it might be calcined by fire strongly urged,” —Vol. t. p. 9. 

t wfiw: 1 sfh wit 1 
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There is, however, no direct reference to be met 
with anywhere as regards the quantitative aspect of 

f 

the question so clearly established by Lavoisier. 

The proportion of loss which a metal undergoes 
on ignition was made the basis for determining its 
purity and we tind in the law^-books an arbitrary 
scale fixed* Thus according to Yajnavalkya/'gold is- 
unaffected by tire, while one hundred parts by 
weight of silver, tin and copper lose (lit. undergo- 
decay to the extent of) two, eight and fifteen* 
parts respectively. * This is to be taken as refer¬ 
ring not to the roasting (killing) of a metal but 
simply as allowance made to goldsmiths and other 
artisans for loss incurred in the shape of dross &c. 
when it is melted in a crucible. 

That copper, lead, tin and other base metals 
when repeatedly calcined are completely 
reduced to their calces was well known as will be 
seen throughout the body of the texts. The passage 
from Rasendra-chudaifia^^i (p. 14) deserves some 
notice. Lead of the weight of 30 pnlas is to be 
calcined till its weight is reduced to a harsha (=J 
pal a). Even if it be calcined now one thousand 
times, it will not undergo further reduction in weight. 
Our author evidently had his experience of lead 
derived from argentiferous galena,which would leave 

^ .. y r-^- 1 - --- 
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a residue in the shape of a “button*^ of silver after 
the lead had been cupelled off. * 


* Similar confusion prevailed in Europe up till the end of 
the 17th century. The following extract from Robert Boyle’s 
'^Concerning the Unsuccessfulness of Experiments” win make 
the point clear, 

’ "Having, upon occasion, had the curiosity not long since 
to visit some mines of lead and other metals, 1 find that there 
is a great difference^ and discernible even to the eye, betwixt 
the several ores ; for instance, of lead, some of which I can 
show you so like steel, and so unlike common lead-ore, that the 
workmen upon that account are pleased to call it steel-ore. 
which being of more difficult fusion than ordinary, they are 
wont to mix it with other ore, which they call firm-ore, to faci¬ 
litate the melting of it. And I likewise took notice of an ore, 
which for its aptness to vitrify^ and serve the potters to glase 
their earthen vessels, the miners call pottern-ore, and sell it 
'(at least where I saw it digged up) dearer than other ore, from 
which it differs both visibly enough,and as the workmen affirm 
in divers other (and those less obvious) qualities ; and yet all 
these ores, after fusion, do pass indiscriminately under the 
name and notion of lead. In which therefore it is no wonder, 
that severer inquiries find a great deal of disparity. I remem¬ 
ber 1 did not long since cause some lead-ore to be tried, which 
being the most promising that ever 1 saw, made me suppose 
it might contain some considerable quantity of silver : but 
though it proved so rich in lead, as to yield after the rate of 
seventy pound to the hundred, yet one of. the most expert 
artists ip Europe could not extract one g^in of silver out of 
it; whereas the lead of very many mines, being skilfully »- 
amined, will leave behind it, upon the test, a proportion of pure 
silver. And though this quantity of silver be not considerable 
enoMgh to make such mines as yield it pass for silver mines' 
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Antimony* 

Although there is no direct recognition of anti¬ 
mony a distinct metal, some sort of allusion to it 
as a variety of lead is not wanting. The reason 
why antimony was often confounded with lead is 
that atfirst sight stibnite may be mistaken for 
galena. The mineral sauviranjana or nihinjana was 
thus indiscriminately applied both to the sulphides 
of antimony and of lead (cf. vol. i., pp. 93-95) 
That nihinjana contained a new metal was often 
suspected thougli its nature was not properly under¬ 
stood. Thus in Rasendra-chudama«i we have “nllair- 
jana^ mined with tiksh/^a (cast iron), and heated 
several times yields a superior kind of lead, which- 
IS readily fusible and is of mild black colour.'** 

(or, as we are wont to call them mines-royal) because thesilver 
will not quit the cost of extracting it ; yet such mines though 
they pass but for lead mines with the metalist, may appear to 
be mixt mines to the naturalist/^ho may meet w'ith divers ex> 
periments, wherein the little silver that is in them, may make 
their lead operate differently from that of those ores, which are 
wholly destitute of silver.*’—Edition of 1772, p. 323. 

* PVde Sans, texts, p. 52. 'I'he identical distich occurs also- 
in R, R. S. Cf. vol. l, p. 119. Cf. also ‘'But to detain you no 
longer on this subject, give me only leave to strengthen the 
paradox I have proposed, by the authority of that great and can¬ 
did chymist BasUius Valentinus^ who speaking of antimony, 
after he hath told us, that there are several kinds of it, and> 
especially two; the one more mercurial and of a golden property, 
witnessed by the shining streaks or beams it abjeunds with^ the 
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The preparation known as 
Svarnaslndura or makaradhvaja. 

As the “law of definite proportion’* was un¬ 
known to the ancients, tedious processes were 
resorted to for the complete conversion of mercury 
into its sulphide. ^‘Makaradhvaja” even at the 
present day is a favourite remedy with the Hindu 
physicians of the j;^yurvedic school.* Let us follow 
the recipe as given in Rasendra-chint^ma/zi: “when 
quicksilver is killed with an equal weight of 
purified sulphur, it becomes hundred times more 
efficacious ; when it is killed with twice its weight 
of sulphur it cures leprosy ^ when it is killed^ with 
thrice its weight of sulphur it cures mental 
langour; when it is killed with four times its 
weight of sulphur it removes grey hair and 
wrinkles ; when it is killed with five times its 

other more full of sulphur, but destitute of the golden nature 
ihat enriches the former ; adds, that there is such a different 
goodness betwixt the several sorts of antimony, as there Is be¬ 
twixt the several sorts of flesh or fish, which, though agreeing 
in name and, if you please, in nature, do exceedingly differ in 
pcnnt of goodness, which bringa into my mind the great 
difference which 1 have found, even visible to the eye, betwixt 
the several sorts of Antimony.”—Boyle's work—l.c. p. 32^ 

« If we take the historical meaning of the term “ A^yurvedic,*' 
the above preparation cannot lay claim to this distinction,, for 
it was unknown at'the time of the Charaka and the Surruta 
and introduced into the Materia Medica during the 
Tantric period. 
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weight ipf jiulphur it cures consumption ; and 
when it is killed with six times its weight of sul¬ 
phur it is a panacea for all the ills that flesh is 
heir to, f Now a5 parts by weight of mercury can 
only takfe up (/. e* combine with) 4 parts by weight 
of suiph|^r } the excess of sulphur simply sublimes 
o£P unchanged. In the actual preparation of svarna- 
sindura (Lit. vermilion with gold) the mercury is 
first into an amalgam with thin gold leaves 

and then repeatedly rubbed in a mortar with 
sulphur.: During the process of sublimation 
(wmnvrw) the excess of sulphur volatilises off as we 
have already explained and the gold in fine parti¬ 
cles remains behind as a residue. The lustrous. 
crystalti||^ reddish brown sublimate, which collects 
nearest the source of heat, t has the formula 
HgS. ' As there is an ertoneou.s impression about 
the composition of this drug even among educated 
people in this country' we give below the results 

^ Tfr: 1 

iprtl ut; n 

iw w. H 

m: 1 

ufir ^ xm : n fs. 

t Gop&I^rishua very properly lays particular stress 
upon this p^im. ' 

ufa mSril i 

wfMli iMiif N ifii I 
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•of analysis of a sample of ‘^mercury killed with 
•six times its weight of sulphur along with gold/’* 


Identification of metals Oy their 
colouration of flames* 

Prominent attention should be drawn to the^ 
following extract from Rasd.r;{ava (Vol. l. p. 68) 

“Copper yields n blue flame • • ♦ * 

that of the Tin is pigeon-coloured ; that of the Lead Is 
pale-tinted*' * ♦ • ♦ « ' 

We are not aware of similar tests being applied 
anywhere at such an early period as a qualitative 
test for metals. 


The age of Bhikshu Govinda the 
author of Rasahridaya. 

There is a belief current in some parts of the 
Deccan that our Govinda is no other than the cele¬ 
brated teacher of ^aiikarilchdrya. f If there be 
any historical foundation for the belief Govinda 

* Percentage of sulphur found «■ 13*89 ; the calculated 
amount being 13*79 : ^ trace of gold could be detected. 

f The following ilokas are cited from 5 'aftkaradigvi|aya 
in support of the above 

anrvTR « ift irw il 
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should no doubt be placed in the 8th century 
A. D. Apart altogether from the question whether 
at such an early date the progress of chemicals 
knowledge as revealed in Rasahr/daya had been 
attained^!! India, the colophon at the end of the 
work would tell against such an hypothesis (Intro, 
liii). The author distinctly states that he wrote 
his book under the auspices of the king of the 
Kir^tas j^nd even throws out a hint that he waS' 
of the Buddhist persuasion. We have no valid' 
reasons to believe that 5'ahkara, the sturdy cham¬ 
pion of Brahminical faith and the mighty dialecti¬ 
cian, whose activity proved the ruin of Buddhism* 
in India should have sat at the feet of a Guru of the 
opposite creed. 


wwwt i 

TO fTO wsww • ♦ # # 

verses 

In the above .Slokas Govindanltha Muni is stated to be' 
the preceptor of i'a^kara, the former being himself the pupil 
of Goudapada> who in his turn was a pupil of ^S'ukadeva.son of 
Vyasa, the well-known compiter of the Vedas. The Goidnda. 
natha of the text has been confounded by the commentator, 
Dhanapati S&ri, with the Buddhist Govinda. It is scarcely, 
necessary to'tak^ swous notice of the chronological perspec¬ 
tive of the author nf the .9aiikaradig\'ijaya. 
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The Mechanicalr Physical anil* 
Chemical Theories of the 
Ancient Hlndusii 

{By Principal S. N* Seal) 

I propose in this paper to give a synoptic 
view of the meebanical, physical and chemical 
theories of the ancient Hindus. A chronological 
survey, even if the materials for it were available^ 
would be here of little account. The origins of 
Hindu natural philosophy in the speculations oB 
the Brahma//as and the Upanishads^ or in the my¬ 
thology of the Puranas, however interesting from 
the standpoint of ‘ cidtur-geschichtei do not come 
within the scope of the present exposition^ which' 
relates to the results of systematic thought as- 
directed to the phenomena and processes of Nature.. 
I have therefore confined myself to an account of 
natural philosophy as expounded in the principal 
systems of Hindu thought. The Sahkliya-P^tan- 
jala system accounts for the Universe on principles 
of cosmic evolution, the Vai.reshika-^(yaya lays down* 
the methodology of science, and elaborates the con¬ 
cepts of mechanics, physics and chemistry. The 
Veddnta, the Purva-Mimd»?s^, and in a less degree, 
the Bauddha, the Jaina. and the Ch^aka systems, 
make incidental contributions on points of special 
interest, but their main value in this regard is- 
critical and negative. The principal authorities 
followed in this account,-^the Vy£sa Bh&shya on 
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Whc origin&l constituents and their inter- 
action. Every phenomenon, it has been ex¬ 
plained,, consists of a three-iold arcke, intelligible 
Essence,, Energy, and Mass. In intimate union 
these enter into things as essential constitutive 
factors. The essence of a thing (sattva) is that 
by which it manifests itself to intelligence, and 
nothing^ exists without such manifestation in the 
Universe of Consciousness ( ). But the 

Essence is only one of three moments. It does not 
possess mass or gravity, it neither offers resistance, 
•nor does work. Next there is the element of 
Tamas, mass, inertia, matter-stuff, v«hich offers 
resistance to motion as well as to conscious reflec¬ 
tion. ( ipH: ^ ). 

But the intelligence-stuff and the, matter-stuff 
cannot do any work, and are devoid of productive 
activty in them •‘elves. All work comes from 
Rajas, the principle of Energy, which overcomes 
the resistance of matter^ and supplies even In- 
'telligence with the Energy which it requires for its 
own work of conscious regulation and adaptation. 

The Gu»as are always uniting, separating, 
uniting again. ( 

wi ). Ever3^hing in the world results from 

tlieir peculiar arrangement and combination. 

quantities of Essence, Energy and Mass, 
tti Varied act on one another, and 
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"through their mutual interaction and interdepen¬ 
dence evolve from the indefinite or qualitatively 
indeterminate to the definite or qualitatively deter¬ 
minate. (^ 

9qifwin5jfer:i~«n^«TO ). But though co¬ 
operating to produce the world of effects, these 
divers moments with divers tendencies never 
coalesce. In the phenomenal product whatever 
Energy there is is due to the element of Rajas, 
and Rajas alone; all matter, resistance, stability is 
due to Tamas, and all conscious manifestation 
to Sattva. ( i 

qqfRqq fiafhqwqiiiRqq—fTO»rf»iqi «n ssttwiw, 

tbid—^ sinug: iwHnqqf on sqnsr- 

RIW ibid }, 

The nature of the interaction is peculiar. In 
•order that there may be evolution with transforma¬ 
tion of Energy, there must be a disturbance of 
equilibrium, a preponderance of either Energy 
or Mass-resistance, or Essence over the other 
moments. The particular Guna which happens to 
be predominant in any phenomenon, becomes 
manifest in that phenomenon, and the others be¬ 
come latent, though their presence is inferred by 
their effect. For example, in any material system 
at rest, the Mass is patent, the Energy latent, and 
the conscious manifestation sub-latent.. In a 
moving body, the Rajas, Energy, is predominant 
(kinetic), while the Mass or rather the Resistance 
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it offers is overcome. In the volitional conscious^ 
ness accompanied with movement, the transforma^ 
tion of Energy (or work done by Rajas) goes hand 
in hand with the predominance of the conscious 
manifestation, while the matter-stuff or Mass, 
though latent, is to be inferred from the resist¬ 
ance overcome, (nwtfrwiit wW’h 

The starting point. The starting point in the 
cosmic history is a condition of equilibrium or 
equipoise consisting in a uniform diffusion of the 
Reals. The tendencies to conscious manifestation 
as well the powers of doing work are exactly coun¬ 
terbalanced by the resistances of the inertia or Mass. 
The process of cosmic evolution ( ) is under 

arrest, (RWfh:—Pravachana-Sutra 
6t, Chap. 1. 

ifh fWr:—frnmtifiB.iftid. ) 
Beginning of Evolution, The transcendental (non¬ 
mechanical } influence of the Furusha (the Abso^ 
lute ) puts an end to this arrest, and initiates 
the process of creation. Evolution begins with the 
disturbance of the original equilibrium. How this- 
is mechanically brought about is not very clear. 
A modern expounder of the S^hkhya supposes 
that the particles of Sattva^Rajas, and Tamas possess- 
a natural affinity for other particles of their own 
class, and that when the transcendental influence 
of the Puilisha ends the state of arrest, the 
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affinity comnd into play, breaks up tbe itnifbrm 
diffusion, and leads to unequal aggregation* and 
therefore, to the relative preponderance of one 
or more of the three Guiras over the others* Thus 
commences formative combination among the 
Reals, and consequent producnve activity, 

\ Chap. 1. 

Sutra 66, —fwttrwfini i ^rfWaniTNt 

Sutra i28, Chap. L 

Formation of wholes or syslems^^collocalion of 
Reals :—Creative transformation accompanied with 
evolution of motion ( ) and work done by 

Energy (fiirUT) cannot take place without a peculiar 
collocation of the Reals (Gu/^as.) To form wholes 
or systems (), it is essential that one Gu»a 
should for the moment be preponderant, and the 
others co-operant. And this cannot be without an 
unequal aggregation which overthrows the original 
equilibrium (^Iw, winfu^wr),—in other words, 
without unequal forces or stresses coming into play 
in different parts of the system. ( wnTOlfk i > 

wni . otto: i ^ w qTOt ^nro- 

»r OTWfh \ Iott i ^ 

gOTdftrfrOTTOW?! i on kdrik/i i6.) 

' f, 

The jformula of Evolution —Differentiation inf 
Integration.-*Evolution (trfwir) in its formal aspect, 
is defined as differentiation in the .integratied 
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)• In other words, the process of Evolution con- 
•sists in the development of the differentiated 

1 f # 

within the undifferentiated ( of the deter¬ 
minate ( ) within the indeterminate ), of 

the coherent(p:^V) within the incoherent 
The evolutionary series is subject to a definite law 
which it cannot overstep The order 

• of succession is not from the whole to parts, nor 
from parts to the whole,—but ever from a relatively 
less differentiated, less determinate, less coherent 
whole to a relatively more differentiated, more 
determinate, more coherent whole. That the pro¬ 
cess of differentiation evolves out of homogeneity 
separate or unrelated parts, which are then inte¬ 
grated into a whole, and that this whole again 
breaks up bv fresh differentiation into isolated 
factors for a subsequent redintegration, and so 
on ad infinitum^ is a fundamental misconception 

• of the course of material Evolution, That the 
antithesis stands over ^against the thesis, and 
that the synthesis supervenes and imposes unity 
ah extra on these two independent and mutually 

«hostile moment^ is the same radical misconception 
as regards the dialectic<^l form of cosmic 
'development. On the S^khya view, increasing 
' differentiation proceeds pari passu with increas¬ 
ing integration within the evolving whole, so 
that by this twofold process what was an 
incoherent iinde|prminate homogeneous whole 
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evolves into a coherent determinate heterogeneous 
whole. 

The different stadia in the order of cosmic 
Evolution are characterised as follows :— 

(i) The inconceivable, the unknowable, the 
formless, of which no character can be 
predicated (including PrakWti, 
or the Reals in a state of equilibrium. 

(3) The knowable, the empirical universe, 
cosmic matter of Experience, things as 
matter or stuff of consciousness ( ftrif ),— 
comprising Mahat, the intelligible Essence 
of the cosmos, evolved by differentiation 
and integration vrithin the formless, 
characterless, inconceivable PrakWti. 

( 3 ) Individuated but still indeterminate stuff 
bifurcating into two series—Subject-ei^ 
perience and Ob),ect-experiencep—compris¬ 
ing on the one hand the indeterminate 
unity of apperception or the empirical Ego, 
as the co-ordinating principle of the Sub* 
ject-series ( ), and on the other hand, 

the indeterminate material potencies, the 
subtile vehicles of potential Energy (ipRra, 
the ultimate subtile constituents of 
the Object-series (the material world). The 
previous stadium, the cosmic matter of 
Eaperience (t^» HfiO evolves within itself, 
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by diifercntiatton and integration, an 
individuated but still indeterminate stuff 

{ 

i 

Mn two co*ordinated series, Subject and 
;i Object. 

( 4 ) ; Determinate stuff ( ) evolved within* 

■ the indeterminate by further differentia¬ 
tion and integration^ viz^, in the series of 
Subject-eiperience, sensory and motor stuff j. 
and in the Object series, a corresponding 
atomic matter-stuff actualising the material 
potencies in the form of specific sensible 
Energies. The latter includes the different 
classes of ParamcMUs, the different kinds 
of atomic constituents of different kinds< 
of gross matter ( )• 

( 5 ) Coherent and integrated matter-stuff, in¬ 
dividual .substances, characterised by 
generic and Jp|>ecific properties, which* 
however are not rigidly fixed, but fluent 
being subject to a three-fold change and 
constantly evolving, 

Sutra 44 , Chap. III. 
— anwnnr, 

thiL . ). 

( 6 ) And so the- cosmic series moves on in. 
ascending stages of unstable equilibrium 

until the reverse course of 
eqidt^riation and' dissipation of Energy 
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and which even now 

constantly accompanies the evolution and 
transformation of E^rgy^ completes the 
disintegration of the universe into its ori¬ 
ginal uhmanifested ground# the unknow¬ 
able Prakr/ti# 

The order of Cosmic fivolafcion according to the 
«iiwnir (Sutra ig, Pada II) is shown below, in a 
tabular form 

Prakr/ti, the unmanifested unknowable ground 

{lyfsrwuiirftnp) 


Cosmic matter of experience ( irvT* ) 


1 


Subject series ( wfklN ) 
Individuated indeter¬ 
minate mind-stuH 
(unity of appercep¬ 
tion, empirical Ego, 


Determinate mind*stu£f 
( fkflv ) sensory and 
motor psychoses, etc* 

and ipr.) 


Object series ( wtfRsr) 
Individuated but in¬ 
determinate matter-stuff 
(subtile material poten¬ 
cies, ( nwrw) 


Determinate niatter-stuif 
(ftiiN ) atomic and mole¬ 
cular constituents of gr6ss 
matter f iwifTO—) 
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Coherent and integrated 
matter-^stuff ( 

Win: 3sr ^. 

Individual substances,. 
' with generic and specific 

characters subject to con- 
* starit change or evolution 
' inorganic objects 

composed of atoms ot 
molecules ( ), vege¬ 

table organisms ( ^ )i 
animal organisms (frftT) 

(wm: siftT 
aw. ^T«nnifH^-®nwi®r, Su¬ 
tra 44, Pada 111 ). 

w nw wwrfwn:, wt 

WBifiT , if n^iiw^T- 

gTTigi T T fn nr^ r i («nWTW, Sutra 19, Pada II.) 

—The usual order giv^ti in the Sankhya 
compendinms is as follows :—PrakWii, Mahat, 
Ahatiknra,—and then the bifurcation, vh. ii 
organs sensory, motor and common sensori-motor 
from Rajasic Ahankdra, and Tanmatras from 
Tdmasic Ahafikara,—and, finally the Parama»us of 
the Sthula-Bhutas. 

The conservation of Energy (and of Mass)—the 
transformation of Energy' :— . 

The Gu^ (Realfl),. though assuming an infinite 
diversity of for^ powers, camneither be created 
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nor destroyed* The totality of the Mass (Taiilas)i 
as well as of Energy (Rajas) remains constant, if we 
take acconnt both of the manifested and the nnmani'* 
fested, the actnal and the potential. But the indivi¬ 
dual products of the evolutionary process, the con¬ 
crete phenomenal modes resulting from the combin¬ 
ed fiction of the original Mass, Energy and Essence,, 
are subject to addition and snbtraction, growth 
and decay, which are only due to changes of «*nllp- 
cation, and consequent changes of state from the 
potential to the actnal, (in other words, from the 
future to the present and from the present to the 
past, in a time series,)—changef,. which are illu¬ 
sorily ascribed to the Reals themselves. The differ¬ 
ent collocations of Mass and Energy give birth to the^ 
divers powers of things, the various forms of Energy 
which may be classedas like and unlike ; indeed the 
course of Evolution from the Reals conforms to a 
fixed law, not only as regards the order of succes-. 
sion, but also as regards the appearance (and. 
mutual relations) of like and unlike Energies. And 
this transformation is constantly going on,—the 
course of Evolution is not arrested for a moment. 

w iiiwf«Tn5tT' 

Sutra 19, Pada II.) 

wW (/ 3 /V. Sutra. 

13, Pada IV.) ^ w: ' 

{ibid. Sutra 19, Pada 11 .) 
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, -^Stttra i9»; Pada U, ) «DfWw>iftNwrnii f«: {Patnniali 
" Sutra 15* Pada IlL ) wrfii: ^wpnfNn Nwwf^«r 
1 

’ Thu doctrine of (Causation, a corollary from the 
conaervaiion ami transformation of Energy 'the 
principle) of qollocation-^the storing-up and the 
Jiberation of Energy 

The Sdnkhya view of causation follows at once 
as a corcdlary from this doctrine of the conservation 
and transformation of Energy. As the total Energy 
remains the same, while the world is constantly 
•evolving, cause and effect are -only more or less 
evolved forms of the same ultimate Energy. The 
sum of effects exists in the sum of causes in a poten¬ 
tial (otun-evolved) form. The grouping or colloca¬ 
tion alone changes, and this brings on the mani¬ 
festation of the latent powers of the Gu»as but 
without creation of anything new. What is called 
the (material) cause or sum of material causes is 
only the power which is efficient in the produiction 
or rather the vehicle of the power. This power is 
the unmanifested (or potential) form of the Unergy 
set free ^ ) in the effect. But the con- 

•comitant conditions are necessary to call forth 
the so-called material cause into activity. When the 
favourable combination or co-operation of con¬ 
comitants IS wanting, there is no manifestation of 
the effect.' 'question is^—what is the aid which 
ihe concom^^t. i;^nditk>ns aender to the deter- 
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mination (and production) of the effect existing in 
potency in its material cause ? . First there is the^ 
merely mechanical view as illustrated by some com> 
monplace examples, the manifestation of the 
figure of the statue in the marble block by the 
causal efficiency of the sculptorart, or of the oil 
in the linseed by pressing, or of the grain of rice 
•out of the paddy by the process of husking. In 
these cases the manifestation of an effect is only 
its passage from potentiality to actuality, a 
stadium in the process of evolntion from possible 
(future) existence to actual (present) existence ; 
and the concomitant condition ( > or 

efficient cause ( fnfnKWiTir ), the sculptor's 
chiselling, the pressings the husking, is sort of 
mechanical or instrumental help to this passage or 
transition. \ m nfw: 

wiarniTOi mi I A WN: (wNn; uisr wti:% fkiW:) 
mkm ximimniiar ( fiiiTnfnTuminiiiw. Sutra 11 .>, 

Chap. I.) ’nfnarfw; i sfT^«oimtfsftr mdiw 

sinafii i to froiTOmuftfinm*. ^rfTO- 
."nfnsrfkiTi^* fhTOiNw ^ nrTOiWw 

•n xiTOi^n I ( Sutra 129^ Chap. I.) 

These mechanical examples of the Kapila- 
SaiVkhya have the merit of simplicity, hut the 
Patahjali-Sahkhya brushes them aside, and ex¬ 
plains causation on the basis of , the conserva¬ 
tion and transformation of Energy, advancing it 
as the liberation of potential Energy existing 
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Up in a Gu^a collocation, (the sum of 
material causes) the liberation following on the 
action of 'the proximate efficient cause, or con¬ 
comitant condition 

The causal operation of concomitant conditions- 
(efficient causes) lies only in this that they supply 
a physical stimulus which liberates the potential 
Energy stored-up in a given collocation. Every¬ 
thing in the phenomenal ^orld is but a special 
collocation of the ultimate Reals (Energy, Mass 
and Essence). The siim of (ma.terial) causes- 
potentially contains the Energy manifested in the 
sum of effects ; and in the passage from potency 
to actualisation, the effectuating condition (the 
conconiitant cause,) when it is itself accomplished, 
is only a step in the evolutionary series, .which* 
adds a specific stimulus, and renders determinate 
that which was previously indeterminate. When 
the effectuating condition is added to the sum of 
material conditions, in a given collocation, all th^it 
happens is that a stimulus is imparted, which re¬ 
moves the arrest, disturbs the relatively^ stable 
equilibrium, and brings on a liberation of Energy 
) together with a fresh collocation 
^arfir? ifit 

Sutra 13, Pada IV.) ?jii^ to*? WiTti 

t Sutra 12,. 

Pada IV,) - ^ ’ :. ; . ^ 
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tiescribing the production of bodies (^organic 

vehicles') for individual souls,, out, of matter of 

• ’ > ' *■ —• ■ ' * 

Prakrni, under the influence, of their merit and 

dement, as concomitant conditions, Patanjali 

points put that non-ma'terial concomitants like 
'' . * ' ‘" 
merit and demerit do not supply any moving force 

or Energy to the sym of material conditions but 

^ i j * 

only remove the arrek (the sitate of relatively 
stable equilibrium) in a given collocation, even as 
the owner of a field removes the barrier in flood¬ 
ing his field from a reservoir of water. This des¬ 
cription is intended to represent the super>physicai 

b S V 

influence of non-material concomitants (or causes)- 
like volition, merit and demerit, etc., but the 
causal operation of a material concomitant condi¬ 
tion is essentially the same there is the same 
reservoir of stored-up Energy in a given colloca¬ 
tion,—the same condition of arrest or relatively 
stable equilibrium,-—the same liberation of the 
stored-up potential Energy which flows along the 
line of least resistance ;—the only differencef'be¬ 
ing that in the case of material concomitants the 
stimulus which removes the arrest is physical, 
instead of being transcendental as in the case of 
non-mateiial causes like will;merit and demerit,etc. 


The Vyasa-bhdshya helps us to a clear mental 
representation of the details of this process, being, 
perhaps the finest example before Newton of the 
exercise of a Scientific Imagination, and as memor- 
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able as any in the whole history of thought 
^•containing as it does the theory of potentials as in 
a nutshell :-^As the owner of many fields can 

ir 

irrigate, ffom a field which is already flooded, 
others of| the same or a lower leveh without 
^forcing the waters thereto with his hands, and 
•merely by making an opening in the barrier or 
•dyke, on ^hich the waters rush in by their own 
force ;'^or further, as the same person cannot 
■force these waters^ or the earthy matters held 
in solution therein^ into the roots of the rice 
plants, but only removes the obstructive grasses 
;and weeds, on which the fluids of their own 
power enter the roots ;—such is the action of an 

•effectuating condition ( ) added to a sum 

>o£ material causes or conditions. 

iresfftwt nn: • (Paian jali 

•Sutra 3, Pada IV.) w fwfir« am %fvo: wqf 

fvjnvfa^: a«f fwof vt fawiw m mat vifama- 

mifh mmt fhwfn fat 

wnrraafm I ■» 

Chain of Causation—fixed order.4-The order 

•of Evolution with the transformation of the Ener- 
jpea follows a definite law. The unalterable chain 
-of causes and ^ects in the phenomenal world illus¬ 
trates this fixed order* 'But though the cosmic 
order is one and fixed, it comprehends divers 
•series arising from different combinations of the 
original ^u»as, which constitute subordinate or 

particular l&wa of pause aod c^ect.(maw® afrawiarw 
FaianfiUi'^^ixm 15,. Pada HI.) 
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What we call the qualities of things are only 
inodes of Energy acting in those collocations. 

^ ^ \ 

(ssTBinw, J^utra 14, Pada III.) % ^ arw* 

q^ifi^iit. W^’. I (siTTWiW/ Sutra 3,. Pada IV.) And 
these various Energies are sometimes actual 
(kinetic), sometimes potential, rising to actuality, 
and sometimes sublatent, subsiding from actuality 
into sublatency. In fact, the original Energy is one 
and ubiquitous, and everything therefore exists io- 
everything else, potentialiter ( ^iSr' )-. 

without prejudice to the generic and specific 
differences of things ( igifir' widwf . ) Inor¬ 

ganic matter, vegetable organisms, and animal 
organisms are essentially and ultimately one 
qrfT^TfiT® HHT MWiTPlt 

SO far as Mass and Energy are concerned,but 
the varied forms of Energy and the generic and 
specific qualities (or properties) of things, which* 
are but nilfees of Energy, follow a definite unal^ 
terable law in the order of their appearance and suc¬ 
cession, under conditions of space, time, mode and* 
causality, and hence all effects do not manifest 
themselves at once HNfiRfrmwMTq w 

^frrWuiWii ( t'Aid* Sutra 14, Pada III.) 

^ 1H1: % fm 1 f^^: ms 

¥fh inW^^iTWiT: 1 

¥WfliR;, mm ,1 ( 

Sutra, 15, Pada IIL ) 
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Time, Space; and the Causal Series :— 

A Tanmil^ra ^infra-atomic particle of subtile 
^matter) is conceived by our understanding to 
■stand in three relations—(i) position in Space 
(a) position in the Time-series 
and (3) position in the causal series () 

These three relations are the work of the in¬ 
tuitive stage of knowledge as opposed to the con¬ 
ceptual . (as opposed to ) 

But this is not the pure relationless intuition of 
Reality .( ) which may be 

termed intellectual intuition, but the intuition 
that imposes its forms on the Real substrate 
( ) or in other ivords empirical 

■intuition. fiR 

^ ^ I iTRTfq ijrfiWtowSw 

RRTfRURWnpifireit 1 fi^RITTW. 

'Sutra. 44, Pada I. ) 

. InhiUte Time is a noh-entity objectively con¬ 
sidered, being only a construction oi the Under¬ 
standing ) based on the relation of 

antecedence and' sequence, in which the members 
of the phenomenal series are intuited to stand to 
one another. These phenomenal changes as 
intuited by us in the empirical consciousness 
(fall into :a senes, which the Understanding con¬ 
ceives, as order in Time. The Time-series, 
(then, is $ihep$ 0 ^ of the Understanding for 
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xepresenting the course of Evolution. The 
schema, of the Understanding supervenes on 
^he phenomenal world as order in time, and hence 
in the empirical consciousness the Time-series 
appears to have an objective reality, and to form 
a continuum. As there is an ultimate and irreduci¬ 
ble unit of extensive quantity ( ) in the 

<ju«as or infinitesimal Reals of Prakrzti, which are 
without constituent parts, so the moment may be 
conceived as the ultimate and irreducible unit of 
-this time-continuum as represented in the empi¬ 
rical conciousness. A moment therefore cannot 
be thought of as containing any parts standing 
in the relation of antecedence and sequence. If 
change is represented by the Time-series, a 
moment as the unit of time may be supposed to 
represent the unit of change. Now all .physical 
-change may be reduced to the motion of atoms 
in CJpace, and we may therefore define the moment 
as representing the ultimate unit of such change 
— vis,, th^ (instantaneous) transit of an atom 
‘^or rather a Tanm^tra) from one point in Space 
to the next succeeding point. Eve n an atom 
has constituent parts (the Tanmdtras), and hence 
.an atom must take more than one moment to 
change its position. The motion of that' w’hich 
is absolutely simple and without parts from one 
point in Space to the next must be instantaneous, 
and conceived as the absolute unit of change 
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. ( and therefore of time, If this is held to be an 
irreducible absolute unit, it will follow that what 
we represent as the time-continuum is really 
discrete. Time is of one dimension, T%vo mo- 
menu cannot co-ezist. Neither does any series- 
of moments exist in reality. Order in Time is 
nothing bitt the relation of antecedence and 
sequence^ between the moment that is, and the 
moment that went just before. But only one 
moment, the present, exists. The future and the 
past have no meaning. apart from potential and 
sublatent phenomena. One kind of transformation, 
to which a thing is subject, is that it changes from, 
the potential to the actual, and from the actual to> 
the sublatenl. This maj be called the change of 
mark as opposed to change of quality 

(\ and the change due to duration or 
lapse of tiina (). The present is 
the mark of actuality,—the future, the mark of 
potentiality,-«and the past, ^ of sublatency,—in a 
phenomenon. Only one single moment is actnal, 
and the whole Universe evolves in that one single 
moment. The rest is but potential or sublatent, 

am * if anarf^: an« »fir dtfim: ^ 

aw nw, awa k lat 

Kfiaraad ■asroi ar. ajaric^ awfTa ^ar:^^: a 
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«n%irt: i ^»r wnil ^w, 

qqn: i qqrsqqr^qaw ^ worn: w TOntwr^qw^qt 
wm: wn: » m^m qr qftra: qr^ni: qiqjiH' 

wnq^ ^ qrw; qnir:, ?nqqiqifqqiqq| wq: i (qrmwqr, 

iSutra 52 , Pada JII.) 

Vijnina-bhikshu points out that this does not 
amount to a denial of Time. It means that time 
has no real {or objective) existence apart from the 
hnomenP. But the latter is real, being identical with 
the unit of change in phenomena (qqrqfqqiqw qqw- 
qqqr?!). But even this is real only for our empirical 
( relative) consciousness (), which intuites 
the relation of antecedence and sequence into the 
evolving Reals (Guwas), in the stage of 'empirical 
intuition" (qfq^ fqh%qq?inBr). The ‘intellectual intui¬ 
tion^ (fqf^qncT ) on the other hand, appre> 

hends the Reals as they are, without the empirical 
imported relations of Wpace, Time and Causality. 

Space as extension and Space as position :— 

Space must be distinguished as De^a (locus, or 
rather extension) and Dik (relative position). Space 
(Dik) as the totality of position, or as an order of 
co-existent points, is wholly relative to the Under¬ 
standing, like order in time, being constructed on 
the basis of relations of position intuited by our 
empirical (or relative) consciousness. But there 
is this difference between Space-order and Time- 
order :—there is no unit of Space pdsilidn 

6 
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though we may conceive, a unit of Time, w«., tin.' 
moment { w) regarded as the unit of change in-the 
phenomenal or causal series (yrw^fiirsi oi ^uqfT«ffT*TW 
qtn^rfnir, Sutra 51, Pada 111 .) Spatial 
position (Dik' results only from tlie different rela¬ 
tions in which the all-pervasive .A'lids'a stands to 
the various finite (or bounded • obje(’ts On the other 
hand, Space as extension or locus of a finite bod>, 
De.ca. (^»»: has an nitim >te unit, being ana- 

lysable into the infinitesimal exten>ive quantity 
inherent in *hc Reals (Gu?»as) of I’n-k^/ti. 

??jrtrfr»nrn: —1 f»T«rr f^aifq =5?i|?gjr?ir. 

irmwflT f?r*r-‘'«^TT!m^T?f i ?pw?rr?r 1 

xrigfi^T^T 1 grinn? 

tr?i wm: -BrAreq g 1 


Tke Causal scries ,—The rel it ion of Cause and 
Iiffe<‘t has been already explained. It only 
remains to add that the category of causality is 
mediated through the schema of order in Time, 
The Empirical Intuition first superimposes rela¬ 
tions of antecedence and sequence on changing 
phenomena (the evolving Gu»as or Reals) and the 
Understanding out of these relations creates order 
ill Time, The Empirical Intuition then intuites 
the phenomenal series of transformations of Energy 
in this Time-order and in so doing, imports the 
relation of cause 1 effect into the course 
-of Nature, ( ^n^griTOiwftgt 
Sutra 5i, Pa^a UW ^ 
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The dis»si|.>ation of Energy (and of Mass)—theif 

dissolution into the formless PrakWti :—Co'mic 

' « » 

Evolution ( ) is a two fold process creative 

as well as destructivef dissimilative as well as 
assimilative, katabolic as well as anabo'ic 
and and ) In one 

aspect, there is the aggregation ’unequal atrgre- 
gallon) of Mass and Energy, with consequent 
transformation of Energy, resulting in the • reation 
of inorganic as well as organic matter, and the 
genesis of worlds, 'fhe successive steps of this 
process may be described as (i) unequal aggre¬ 
gation with storirig-up of Energy in a certain 
collocation, under a state of arrest ( i.e. in 
a state of relatively stable equilibrium ), (2) a 
stimulus removing the arrest, and disturbing the 
equilibrium, and (3) liberation of the Energy, 
moving on to a fresh collocation, fresh aggre¬ 
gation, anest and equilibrium. The process of 
the world thus moves on from equilibrium to equi¬ 
librium, and the result of that process i'l the deve¬ 
lopment of a coherent determin tie heterogeneous 
whole 

in what is essentially an incoherent indeterminate 
homogeneous whole ( ) 

But there is a second aspect of this evolu¬ 
tionary process* Unequal a^jgregations are un¬ 
stable, there is a constant tendency in things 
to *gQi back to the original stable equilibrium. 




ttie stale of unitorm equal diffusion of Reals. This 
process is called the resolution of like to like 
(consisting in assimilation and dis¬ 
sipation, and being the exact opposite of the pro¬ 
cess of “differentiation in the integrated’’which 
1 ^'^s e\^otved the Cosmos. The collocations of Mass, 
Energy, and Essence are always breaking up, and 
the Energy as well as the Mass, however slowly, 
however imperceptibly, are being dissipated z.c\ 
dissolved into the original formless Prakr/ti a state 
of permanent equilibrium and arrest, from which 
there is and can be no return^ except under the 
transcendental influence of the Absolute at the 
commencement of a new creative cycle. Not that 
there is a destruction of the Mass or Energy, 
l[>ut a dissipation or dissolution into a condition 
of equal uniform diffusion from which there is 
no return. This is not the phenomenon of kinetic 
Energy disappearing and becoming potential 
or sublatent, for in such ciises there is restitution or 
reconversion by natural means. When this reverse 
current of assimilation ( and dissipation ) prevails 
over the curren.c of dissimilation (and integration ), 
the Universe will disintegrate more and more, 
until it disappears in the formless Prakr’Ai, its 
unknowable source and ground. and 

The Evolution of matter ( 

The ultimate constitution of Matter is a question 
of‘the {frofouhides£ infefest in tfife S^Akhya-P^tan- 
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jala system. Three stages clearly .^tand out J|i,.^e 
genesis of Matter :—(j) the original in|fiuMjfsip|al 
units of Mass or inertia^ absolutely homogeneous; 
and ubiquitous^ on which Energy does work, wbec| 
the original equilibrium, comes to an end (^pnfk— 
( 2 ).,, The infra-atpmic unit potential^i^ 
charged with different kinds of Energy, w;hic)i re«, 
suit from the action of, Energy on th,e original unit^ 
of Massi .()t and (3) the iiye different classes, 
of atoms, the minutest divisions,, of which gross 
matter is capable,, but which are themselves com-, 
plex Tanmatric systems ( ) 

The first stadium 3hut4di is absolutely hornogene-. 
ous and absolutely inert, be|ng devoid of all physi-, 
cal and chemical, characters except 

quantum or. mass (nWwirw, trfrwTO); and thia, 
admits neither of .addition nor of. subtraction» 
can neither be created nor destroyed. The second, 
stadium Tanmatra represents subtile matter, vibra¬ 
tory, impingent^ radiant, etc., instinct with potential., 
energy. These potentials arise from the unequal 
aggregation of the original mass-units in dilfer- 
ent proportions and collocations with an unequal 
distribution of the original Energy ( Rajas). ( 

: fw vfjr , 

¥f%TTqTf^‘ ^ ^ ). 
The Tanmdtras possess something more than- 
quantum of Mass and Energy. They possess 
physical characters, some of them penetrability 
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( ); olH^rs p^vi^drd ' ot impact -or pres- 

sur^r others radiaat heat, others again capability 
viseoo's and cohesive attraction. In intimate 
. relktiod to' these physical characters they also 
, possess Ihe potentials bt the energies represented 
I by sound, touch, colour, taste and smell, but being 
subtile matter they ate devoid ol the peculiar 
forms (fifta) whitb these potentials assume in 
palftides ol gross matter like the atoms and their 
aggregates. In other tvords, the potentials lodged 
in subtile matter must undergo peculiar transfor- 
^mations by new groupings or-collocations to be 
classed among sensory stimuli,—gross matter 
bdirtg supposed to be matter endued with proper^ 
ties of the class of sensory stimuli, though in the 
minutest particles thereof the seU’tory stimuli may 
be infra-sensible, ( but not )• 

iN;r«r. §1^ i wsim- 

fiiwt iiajrfisaaiHwit t) * 

The Tanm&tras, then, are infra-atomic parti¬ 
cles charged with specific potential energies,-— 
first, the potential of the sound stimulus is lodged 
in one class of particles, Tanmatras which possess 
the physical energy of vibration ( ), 

and serve to form the radicle of the ether atom 
(), then the potential of the tactile 
stimulus is lodged in another class of Tan- 
mi&tras, pkrticles which possess the physical 
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energy of SiOpact or OiecbaOic^t pr^iiiurb ilk addi¬ 
tion to that of vibration and sOrvfe to form the 
radicle of the gas atom (V&yu Param&«tu'^ kiext^ 
the potential of the colour stimulus is Iddglid iii a 
third class of Tanm4tras> particles which are 
charged with the energy of radiant heat and 
light in addition to those of impact and vibration 
and serve to form the nucleus of the light and 
heat corpuscle ; then the potential of the taste- 
stimulus is lodged in other Tanmatras^ particles 
which possess the energy of viscous attraction, 
in addit on to those of heat, impact and vibration,, 
and which afterwards develop into the afom of 
water, and lastly, the potential of the smell- 
stimulus is lodged in a further class of Tanmdtras, 
particles which are charged with the energy of 
cohesive attraction, in addition to those of viscous 
attraction, heat, impact and vibration and which 
serve to form the radicle of the earth atom. 

OTTOw' 

Sutra 19 , Pada 11. 

1 TOi^ifqr 

Sutra 62 , Chap. I. ) 

1 ^qfq wqtwi«»infwarsqqiiaiqi»rif*r 

^iriqq: 1 ( wwww, Sutra 14, 
pada IV.; qwfqwi 





4jB 1: unuju.igftpiiM^IVy ■ 

f 

jw: ^f^TOTw: .W m irfFW^:, ]q[«f pr«^ nwfswr 

4ft;^ra?rT«St^mt f^n^wrt SWEts«: ?tw i 

wwsW .TWTO iwrt wwi: ?|wi: i ^ 

;trTViin^: SN: irfiror^: i 

firtPT^l remarks :— ^ ^ fOT^: sps^if^- 

OTRUwt 6xrrw5r:w ^fWwi^srmii: ^ i (^irffifrur, 

Sutra 14, Pada IV.) 

Before explaining the genesis of atoms, it is 
necessary to say something about A^k^a. which 
is the link between the infra-atomic particles 
(Tanmatras), and atoms (Paramd^usK \\Bsa. 
corresponds in some respects to the ether of the 
physicists, and in others to what may be called 
proto-atom (protyle) In one aspect Ankara is 
all-pervasive ( ), and devoid of the pro¬ 

perty of impenetrability which characterises 
even the infra-atomic potential units (Tanmatras). 
In another aspect, A""k&ra is described as having 
originated out of the mass or inertia in PrakT-fti 
(Bhlit^di) when the latter became charged with the 
first potential vibration (the sound* potential). 
Vijhana-bhikshu in the Yoga-Vdrtika boldly tackles 
the difficulty. A'^ka.ra, he explains, has two forms, 
original and derivative, non-atomic and atomic. 
The original Alcdja is the undifferentiated formless 
Tamas(mass in Prak^/ti, matter-rudiment—Bhutadi) 
w’hich is devoid of all potentials, and is merel)^ 
the. all-pervasive seat or vehicle of the ubi- 
quitous origin^, Energy «( Rajas ). This A kaja 
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must mot ;)e confounded with vacuum^ wWch is 

% 1 » ' 

ijierely negative (—un-occupiedness ), 
^ough it must be conceived as all-pervasive, 
occupying the same space as the various forms of 
gross matte 

and therefore devoid of the property of impene¬ 
trability () which charac¬ 
terises atomic matter* But when the original 
equilibrium ( ) comes to an end, unequal 

aggregations form collocations in different groups 
and proportions of the three Guwas. 

and ^imrfwir). 

The transformation of Energy now begins,—work¬ 
ing on a collocation of mass (with Essence), 

it first gives rise 
to the sound potential ( ^wfn— 

) and the atomic Aicara ( proto-atom, 
protyle) is but an integration of the original 
unit of mass charged with this vibration-potential. 
This vibratory ( or rather rotary ) ether-atom 
(’ifwnimii) is integrated, limited ( ) and as 

such cannot occupy the same space with other 
( subsequently integrated ) atoms. But this proto- 
atomic integration of Alcara ( wnSrrvw ) is formed 
everywhere, and itself residing in the ubiquitous 
non-atomic A'^kdsa ( ^K^T^ifrai—; forms 
the universal medium in which air or gas atoms, 
light and heat corpuscles, and other atoms move 
and float about. ( 
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^ WT TO ^ TO|— 

firOTfwq, iRinrif^ir Sutra 40, Pada III. ft 

TO»ftn ^TVTimf«TOWTOf?^^f^il^wnrT?ti m 

TOT ^ 5 ITT^TO 

9«m?t (f^Ti(»rfi?^, irrirwffA*’, Sutra 40, Pada III.) 

The genesis of the infra-atomic unit-potentials 
{Tanmatras) and of the atofns. 

The subject of the genesis and the structure 
of the Tan (Ultras and the Paramanus was a fascinat¬ 
ing one toti::s'j ancient thinkers, and a <¥ide 
divergence of views prevailed. I will here notice 
several typical vie vs :—those of the Vish»u Pura»a, 
Farararai Patanjali and a certain School of Vedan- 
tists reported in the 

I. A famous passage in the Vishnu Purdwa 
explains the genesis and the structure of the 
Tanmltras and of the Bhutas ( Param^nus ) in 
the following manner :— 

The fir«t Taumltra originated from the rudi- 
inent-mAtter (Bhutadi), the individuated but still 
indeterminate potentiaMess Mass in Prakr/ti, under 
the action of Energy ( 

Butr:i 62, Lh. iJ by a process of disintegration and 
ematidLiaii ( hrtr%f j:— 

Sutra i4» Pada iVi^ arfqni «fii 
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«flilTrp 5 w on Paiafkj<t!Vs Sutra.— 
etc.) in the menstruum, or surrounding medium 

of the unindividuated Cosmic Mass ( Mahat) 

« 

(»rp»TW.). ■' 

This first subtile matter, the first result of 
‘Mass-disintegration' and Energy’-transformation, is 
charged with the sound^potential, the potential of 
vibration or oscillation (). It is called 
the sound-potential 

This is typical of the genesis ( and structure) 
of the other Tanmatras (kinds of subtile matter). 
In each of the remaining cases* an atomic Mass 
charged with actual specific energies (y 
disintegrates and emanates, and thus evolves a 
form of subtile matter (a kind of Tanmdtra) under 
the action of Energy, and always in the same 
menstruum or surrounding medium^ —that of 
Bhutadi. the super-subtile. Each kind of subtile 
matter becomes charged with a new potential in 
addition to the potentials already evolved. The 
genesis of an atom, a Bhuta-Param£»u, is a quite 
different process. Here the unit potential (Tan- 
rndtra) receives an accretion of Mass, and by a 
sort of condensation and collocation evolves an 
atom (Biidta-ParamaTiu). 

The genesis and structure of the Tanmdtras and 
the Bhuta-l*arama;zus are w irked out below :— 

t. The super-subtile individuated Mass (rudiment- 
matter (Bhutadi), under the action of the 
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original Energy disintegrates and. 

emanates ( ) in the menstruum or sur- 

roujnding medium ( ) of* Mahat, cos¬ 

mic super-subtile Mass, and evolves a form 
of s si^btile matter ( ), which becomes 

charged with the sound-potential ( vibra-- 
tion-pptential, ), and is called the unit 

of sound-potential (). 


This subtile matter, the Mass, charged with 
sound-potential, receives an accretion of 
Mass from the rudiment matter (Bhut^i) 
and by condensation and collocation 
evolves the Bhuta,the atomic Al<dra, 

the proto-atom charged with the specific 
energy of the sound stimulus (actual vibra¬ 
tory motion.) (w-anrmnx 

firfTOT or the Vishwu 

Purawa’s passage, Sutra 14, Pada IV). 

This proto-atom, the atomic A^cara, charged 
with its actual specific energy, again 
disintegrates and emanates, under the 
action of the original Energy, and in the 
menstruum of the rudiment-matter (super¬ 
subtile Mass) and thus evolves another kind 
of subtile matter (Tanm*itra) which becomes 
charged with the touch potential (the 
, potential of impact or piechanical pressure 
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( wfw, in addition to the sound- 

potential ( vibration-potential—) and 
is called the unit of touch-potential 
( mmmm ). 

4 . Next, this subtile matter^ the mass charged 
with touch ( and sound ) potential, i e. with 
the potentials of vibration and impact, 
receives an accretion of mass again from 
the rudiment-matter (Bhdtddi) ind by 
condensation and collocation, - evolves the 
Vayu Bhuta, a kind of gaseous matter or air 
of which the atoms are charged with the 
actual specific energy of the touch stimulusj^ 
i.e- with actual energy of impact in addition 
to the actual energy of vibratory motion. 

5. Next, the atom of Vayu, so charged with 

the actual specific energy of impact and 
vibration, again disintegrates and ema-.^ 
nates, under the action of the original 
Energy, and in the same menstruum or 
surrounding medium of the rudiment 
matter ( super-subtile Mass—Bhutadi) and 
thus evolves another kind of subtile matter 
(Tanmdtra), which becomes charged with 
the heat-potential ( —heat-and- 

light-potential) in addition to the impact* 
potential and the vibration-potential, and 
is called the unit of colour-potential 



94 


HINPU CHEMISTRY 


6. Now this subtile matter, this radiant 

matter, charged with light-and-heat poten¬ 
tial^ and also with impact and \ibration 
potential, receives an accretion of Mass 
again from the rudiment matter ti'^butadi), 
and by condensation and collocation evol¬ 
ves the 'Tejas Bhdta, the lighi-andheat- 
corpuscie. ^^hich is charged with llic specific 
Encr;. y of the colour-stimulus, i c. railij.tes 
actual heat and light in adiliiion 

to inanifchtiiig tlie energy of impact (im- 
pingenc}) and of vibration (or o.^c illation). 

7. Next, this atom or light-and heat-i orpu.scle 

disintegrates, and emanates as befo e a 
form of subtile matter charged with the 
taste potential ( in addition to 

the three potentials already genciated, and 
also with the physical potential of viscous 
attraction. 

8. . This subtile matter charged with the taste- 

potential and with the potential ef viscous 
attraction condenses and collocates as 
before into the water-atom which mani¬ 
fests the actual specific energies of viscous 
attrat tion and the taste-stimulus. 

g. The viscous water-atom charged with the 
actual specific Energy of the taste-stimulus 

t 

disintegrates, and emanates as before a 
forna of ^btile matter charged with the 
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smell-potential in addition to the four 
potentials already generated and also with 
tlie potential of cohesive alir.'iction. 

This subtile matter charged with the smell- 
potential and with the putenli^il of cohesive 
attraction condenses and collocates as 
before into the earth-atom, wliicli manifests 
the actual specific liiuTgics of cohesive 
attraction and the smell stinudns 
Vijnaina-bhikshu in the Yo a-Vclitika briefly 
summarises the Vit»h«u Tuid/za process 
as follows : - - 

Biiut^di as radicle in conjunction witli Ma- 
hat produces the sound potential which as"‘ 
radicle in conjunction with Hhutadi pro¬ 
duces A kaj'a, which as radicle in conjunction 
with Bhutadi produces the touch-potential, 
which as radicle in conjunction with bhuladi 
produces V^yu, which as radicle in conjunc^ 
tion with Bhtltadi produces the colour- 
potential, which as radicle in con-junction 
with Bhtlt^di produces I'ejas and so on. 

In this brief summary he docs not bring 
put the force of (the disintegrating 

process), and the distinction between the 
genesis of subtile and gross matter 
(Tanmatra and Blidta). 

TO iTTO ^ I 
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infi5*ri« ^ i 

^rttinn^ >emr« ^ i 

^ng; TO iw; i (fir^nj^) 

11 . A iambus passage in Pard^ara takes 
another view of the genesis and structure of the 
Tanm^tras and the Bhuta-Parama;2us. Krishwa- 
pada. in the represents the scheme 

as follows :— 

The . Tanmdtras originate from one another 
iSn one linear series, and each Bhuta originates 
^in a separate line from its own Tanm^tra 

(Bhbtddi) 

TOTOTW Sound-Tanm|.tra—as a radicle or 
j centre surrounded or encircled 

I by Bhutddi generates Alkilra. 

^sstAtot^ Touch-Tanmdtra—as a radicle or 
centre encircled by Sound-Tan- 
matra with A k^-va-atom as a help 
I generates fVayu— 

Colour-Tanmdtra—as a radicle or 
centre encircled by 'Jouch-Tan- 
m^tra with Vdyu-atom as a help 
I generates Tejas*— 4, 

Taste-Tanmatra—*as a radicle or 
centre encircled bj- Colour-Tan-, 
mdtra with Tejas-atom as a help 
generates Ap— 

TOTOTii Smell-Tanmdtra—as a radicle or 
’ cbiitVe encircled by Taste-Tan- 
m^tra w^ith Ap-atom as a help 
■ .giertefates Prfthivi. 
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The geftesis of a Bh(ita*Params»u (atom } 
from the sabtile matter of a Tanthdtra is not here 
so simple as in the view of the Vish«u Pur 4 »a. The 
latter speaks of condensation and collocation^ 
but in the passage under reference a Tanmdtra 
is supposed to act as a radicle, as the centre of a 
system^ surrounded or encircled by Tanm^tras 
of the immediately higher order in the medium of 
its own Bhuta. 

Thus an atom of A kira has the following 
structure :— 

Prakn ti—Mahat 
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An atom of AUdLra 
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An atom of Vdyu is constituted as follows_ 

This takes place within the surrounding med¬ 
ium of Alcdxa. 

A^k^a 

V - . _ 



A^c^a 

An atom of V 4 yu 

Sp=8parja-Tanm^tra (impact-potential) 
Sb=S abda-Tanm^tra (vibration-potential) 

An atom of Tejas—^heat-and-light corpuscle_ 

|i has the following structure ;— 

Vdyu 
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An atom of Tejas 

Rp * Rdpa-Tanmitra (light-potential) 

Sp = Spawa-Tanmitra (impact-potential) 

and so on. 

A Chemist will be disposed to push his chemical 
processes into the region of subtile matter. He 
may translate as a menstruum^ and 

as a catalytic agent. In this case, an atom of 
Vdyu will be considered as generated from the 
impact-Tanm^tra as a radicle, in the menstruum. 

• ^ ' f 

of vibration-Tanmatra, with A k&ra-atoms as a 
catalytic agent. 

hr:— i 
^ m, «iratr, topitth* 

fm: ^RiPin?rT?t 

aiTOil—and so on. ’srt atr: I 

A slight variation of the above view is ascribed 
•to a certain school of Vedantists in the 

The scheme may be represented as follows :— 

A Bhdta-atom is ^evolved by integration (con- , 
densation and collocation, ) from ther* 

, _ BS. 

corresponding'Tanmdtra (subtile matter). Tl^is 
is-the same view as that of the VIsh»u pur4«a. 
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The Tanm^tras again evolve from one another in« 
a lineal series as in Par^ara’s view. But the pro¬ 
cess of this generation is somewhat more complex. 
A Tanmatra first disintegrates and emanates in- 
a surrounding medium (a menstruum) of the 
Tanmitra just preceding it in the order of genesis 
and with the help of its own Sthula Bhuta as a sort 
of catalyticj generates the Tanmatra next in order;. 

the infra-atomic impact particles () 
disintegrate or emanate, in a surrounding ^atmos¬ 
phere' of the vibratory subtile matter 
and then with the help of their own atomic in¬ 
tegration V^yu, gas, generate the Tailm&tra next 
in order, the subtile matter of radiant light-aad- 
heat 

III. Patafijali's view, as expounded in the "suXw- 
urnil and ^tirarTfrr U is as follows ;— 

(a) The order of genesis of various forms of 
subtile matter (potentialsy:— 

(i) Bhdt6di,the rudiment-matter, original Mass, 
acted on by Ra.jas, Energy, produces the 
sound-potential ( vibration-potential) 

;^Twnc VTirtnuf 

I 

subtile vibratioiHpish^tiali ttu 4 imdi-, 

' accretion of ns di O i oot isai tOF r 
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(Bhiit^di) condensing and collocating^ and 
acted on by Rajas, generates the subtle 
touch-potential (impact-potential^ which 
is impingent as well as vibratory (oscil¬ 
lating). 

(3) This subtile impact-potential again, as a 
radicle, with accretion of rudiment-matter 
(Bhiitadi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
light-and-hcat potential () which 
radiates light-and-heat, in addition to being 
impingent and vibratory. 

<(4) Next, the Iight-and~heat potential, as a 
radicle, with accretion of rudiment-matter, 
(Bhutadi) condensing and collocating as 
before, generates the subtile taste-potential, 
which is charged with the potential of the 
taste-energy, and of viscous attraction, 
in addition to being vibratory, impingent 
and radiant. 

n( 5) Lastly, the subtile taste-potential as a 
radicle, with accretion of rudiment-matter 
as before, condensing and collocating, 
generates the subtile smell-potential, which^ 
is charged^ with the potential of the smeB- 
energy» and also of cohesive attraiptioa, 
in addition to behsg vibralojy, impsogent 
and radiant. 
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The order of genesis of the Bhtita Paranid»uS) 
(forms of atomic matter). 

The five classes of atoms arc generated as 
follows 

(i) The sound-potential, subtile matter, with 
accretion of rudiment-matter ( Bhutddi ) 
generates the A'\iija-atom 
* (2) The touch-potentials combine with the 
vibratory particles ( sound potential ) to 
generate the Viiyu-atom. 

(3) The light-and-hcat potentials combine 
with touch'potentials and sound-potentials 
(i,e* with impact particles and vibratory 
particles) to produce the Tcjas-atom. 

(4) The taste-potentials combine with light- 
and-heat potential'?, touch-potentials and 
sound-potentials (f c. with radiant, impingeni 
and vibratory particles) to generate the 
Ap-atom and 

( 5 ) The smell-potentials combine with the 
preceding potentis^ls (f.^. ^ ith particles of 
touch-energy and ^^ith radiant, impingent 
and vibratory particles) to generate the 
earth-atom. 

The A'id.sa-atom possesses penetrability, the 
Vfiyu-atom impact or mechanical pressure, the 
Tejaspatomi radiant heat-and-light, the Ap-atom, 
viscous 'attraction, • and the Earth-atom, cohesive 
attraction. 



HINDU CHEMISTRY 


10 ^ 


Vijnana-bhikshu in one passage gives the 
following scheme of the genesis of the Bhtitas ‘ 

A radicle of sound-potential with rudiment- 
matter gives Aka^a-atom (Bhutddi), a radicle of 
touch-potential with A'^k 4 ya-atom gives Vayu-atom, 
a radicle of light-and-heat potential with 
Viiyu-atom gives Tejas-atom, a radicle of taste- 
potential with Tejas-atom gives Ap-atom, and a 
radicle of smell-potential with Ap-atom gives 
Earth-atom. On this view, an atom 

of A^k;Lra=Bh(Sb) 
of Vayu= { Bh(Sb)} (Sp) 
of Tejas=r {■ 1 Sr(S"b)T'(Sp) Rp 

where Bh=^mf?', Sb=?ii^7r5'»rm, Sp=s^irs?n?sr* 
Rp=^il?r«^l(9i|, and so on. 

Bhutas and Param^wus—Cosmo-genesis and its 
successive stages. 

The *five Bhutas’ stand for a classification of 
substances on the basis of their generic properties 
resulting, as the Sdhkhyas hold, from the structur¬ 
al type of their constituent atoms—a classifica¬ 
tion more physical than chemicali or properly 
.speaking chemico-physical, unlike the purely 
chemical classification of the so-called elements of 
modem chemistry, A Parama^iu, again, is a type 
of atoms corresponding to each Bhuta class, and 
indeed one and the same kind of Parama»u may 
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^oiiipreh6nd atoms of different masses, if only 
these should ^gree in their structural type. 

Cosmo-genesis*-^a bird's eye view'Out of the 
all'pervasive rudiment-matter (Bhutddi) appeared 
A kira (ether), first as a Tanm&tra (subtile matter) 
charged with the potential energy of sound (vibra¬ 
tion-potential), and then as an atomic integration 
of a mono-Tanm^tric structure (the A'lcara-atom 
—^miiiiw) also ubiquitous and all-enveloping. In 
the next stage we find a new kind of Tanmatras, 
systems pf the infra-atomic vibratory particles, so 
arranged as to manifest a new form of energy, 
that of impact or mechanical pressure and these 
Tanm 4 tra$ (wrvmnqrfw) combining with the 
vibration-potentials ( Alk 4 ra Tanm&tra} produced 
-a. new kind of atom, the di-Tanmdtric V 4 yu-atom^ 
which by aggregation formed a gaseous envelope 
composed of impinging (driving) vibratory parti¬ 
cles (Vdyu). Next appeared the third class of 
Tanm&fr^jt infra-atomic systems of the impinging 
vibratory particles, which by their collocation 
developed a new form of Energy—the energy of 
i^iant heat^od^light. These Tanmfltras 
sirnmnifhO combining with the potentials (Tan- 
mdtras ) of vibration and impact, produced a new 
land of atoni'-^the tri-Tanmdtric Tejas-atom, the 
light*aiMl*hewt coipusclei, which by aggregation 
^velQi^ due gaaaous w<Hid in huge flames. 
In the ne# "0SI0R. we have the foturth class of 
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Tanmdtras, new and complex infra<atomic systems 
•of the radiant impinging vibratory particles^ 
which evolved the energy of viscous attraction 
as well as the potential Energy concerned in the 
taste-stimulus. These Tanmdtras (T^rn^^Tsrrfor) 
•combining with the three previous ones, gave rise 
to another class of atoms, the tetra-Tanmdtric ^ 
Ap-atom, and the flaming gases were thus preci¬ 
pitated into cosmic masses of viscous fluid matters 
(Ap). Finally appeared the fifth class of Tanmatras 
infra-atomic systems of the viscous radiant impin¬ 
ging vibratory particles which developed new^ 
forms of Energy—the Energy of cohesive 
attraction, as well as the potential energy concern¬ 
ed in the stimulus of smell. These Tanmdtras 
•( ) uniting with the other four kinds 

of infra-atomic subtile particles, formed another 
class of atoms, the penta-Tanmdtric Earth-atom» 
Thus the viscous fluid matters were condensed 
and transformed into the Earth-Bhuta^ compri¬ 
sing the majority of the so-called elements 
of chemistry. 

The Pur&»as, in their own fanciful way^ con¬ 
ceive that, in the course of cosmic evolution, each 
succeeding Bhdta appeared within an outer en¬ 
velope d its immedinte predecessor, with a total 
mass ( or volume f ) a tenth less than that of the 
hitler. 
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fr^Tct wiSTT^r^^innfV mf^: \ 

fn^^ iRCift 11 

wWT*i?T?^5f*^5rt ^gmfW^-f^n?!TT I 

TOf^w; A 
If 

(iT^Tfl‘-^'?rr?%^) slokas 72,81 and tSa ) 


Example's of the different Bhutas :— 

1. A^kiiva, This is ubiquitous, 

2. Vdyu. Various substances compo^sed of 
di-Tanmatric atoms,—kinds of Vayu—must 
have been formed in the gaseous envelope 
in the second stage of cosmic cvolutiopi, 
out of the proto-atoms of A ktua. But 
they have either suffered a fresh trans¬ 
formation into substances of a more com¬ 
plex atomic strurture, or have dissipated 
into the mono-Tanmtoic Alkika, out of 
which they took their rise. The one 
familiar, example now surviving is atmos¬ 
pheric air. Water-vapour (^T^) is but water 
(ApX and smoke, fumes, etc. but earth- 
particles in gaseous diffusion. 

3. Tejas Various classes of Tejas cor¬ 
puscles,^—substances with tri-Tanmdtric 
atomic stnructare^ jtwo grades subtler 
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than the ordinary elements of chemistry 
(which are of a penta-Tanmdtric struc- 

ture),—are even now known. ( 

▼c«nc:3f»r,—) 1 

First, there is fire, or the light>and*heat emit- 
ted by the burning log of wood or lamp 

Now it is important to note that the 
flame of a burning log of wood (tcsbr) or an oil- 
lamp is not pure Tejas, a pure mass of lighband- 
heat corpuscles. There is chemical union with 
Earth-particles (particles of the hard penta-Tan- 
mdtric substance) acted on by Energy 5 and then 
the Tejas corpuscles, light-and-heat particles which 

are latent ( absorbed) therein, come forth as 

% 

flame ( — 

fsparprftfTar^— Sutra no, Chap.^ V. ) 

Then there is the light of the sun and the stars 
(f^W ^ ^f^ ' g rr R r ) which are flaming masses of 
molten viscous matters ( iRf 

) or of molten 
earthy matters ( ifaifpir ^tft TrftTTff’ar- 

PrtrrTfwT, Sfitra 13, 

Chap, ill.) There is also the lightning, which 
liberates a kind of Tejas latent in the aqueous 
particles and vapours, und er the action. of 
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'Energy, in the snme wny as an ardinary fire 
liberates the Tejas latent in the wood or other 
fueL Next there are the stores of animal 
heat derived from the break-up of the nutritive 
material )• Lastly there comes the peculiar 

iorm of the Tejas Energy (radiant Eneigy) 
stored up i in the metalliferous ores and igneous 
rocks which have been'formed in the subterranean 
heat. Here Earthy matters are mixed up, but the 
Tadiant Enei^ predominates in the composition of 

the metals fttrpr* 

firv, irnwrati 86tra 19, Chap. 111 .) Aniruddha, 
a late Sihkhya commentator, notes in reference to 
igneous bodies’ that the greater part of their 
mass is derived from the Earth-Bhuta, though the 
Tejas particles determine the peculiar chemical 
combination, which produces them ; and this must 
also be his view of the composition of the metals. 

mi (»ii% 

i Btatra 112, 

■<ai*p. V.) 

4* Ap. This .viscous fluid of a tetra-Tanmitric 
structure has but one pare example, viz, 
water, though the various oi^anic acids, 
the juices of fruits and the saps of plants, 
are supposed to be transformations of 
watjery r^di^les combined with different 
ikiiuisof eai^hy accretions. 
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5 « Lastly the £arth»>Bhutai the bard full- 
formed matter^ with its penta«>Tanin^tric 
atoms, comprises by far the majority of 
the so-called chemical elements. 

The question is,—how does one and the same 
Bhuta, of the same formal structure, comprise 
different kinds of elements, with different atomic 
masses, and different characteristic properties ?' 
And the answer is not far to seek^ The properties 
of a thing are only the energies that are manifest¬ 
ed in the particular collocations of the three 
Gu»as,—Mass, Energy and Essence; and a tra- 
Tanmdtric, or a penta-Tanmlitric atom,, an. 
atom composed of three or of five kinds of Tan- 
matras may differ from another of the same class, in. 
respect of the number of constituent Tanmdtras of 
any particular kind, as also of their collocation or 
groupings and therefore in mass as well as in 
generic and specific characters. 

The Sdhkhya-P 4 tanjala conceives the proper- 
ties for energies) of substances to result from 
the grouping or the quanta of the Tanmatras, or 
the Gu«as themselves, and hence any radical 
differences in substances of the same Bhdta class 
must characterise their atoms, though in an infra- 
sensible form. In the Ny 4 ya-Vai.reshika, on the 
other hand, the atoms of the same Bhtita class 
are afihe in themselves, homogeneous ; and the 
vafieity ef suihstiEiices eoieptehended^ ahMer ihor 
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same Bhtjta^us ascribed merely to the di^erent 
arrangements' or groupings of the atoms () 
and not of; their components, for components 
they have no^e. 

As a typical and familiar instance of the variety 
of characteristic properties (or energies) that may 
result from variations in accompaniment or group¬ 
ing, the S6hlchya-P6tanjala points to the various 
kinds of fruit acids and juices, all originating from 
one and the same Bhuta (water) with different 
accretions of earthy matters ( : )• In the 

same way, though we speak of on ly five classes of 
Tanmtoas and atoms, the infinite variety of the 
world results from the infinitely varied collocations 
of the three original Guptas, which underlie Tan- 
mfltra and atom alike ( 


reporting 

the S^khya view^: ffwin: TOfT'flTftftr— 

‘'^f«14irflV,Sdtra 44,PadaIll,~TiTtlT^: 

Iff, Sfitra 44, 


Pada IV,—W; 
( ihid^ Sfitra 14, Pada III.) ift 

Wf ( thid, Sutra 14; 

Pada III. ) 

11^ WT irftwnrt 1 
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nfwm^ iijtr- 

^fw^srfinif «¥«rT^iRT m iranf 

wtHm wwil^T; iwwfrr i 

^pirnRPr$Trq;, tr 

xmSn i 

(—On Karikh x6. ) 

If we take a unint of rudiment-matter (Bhutadi) 
for the unit of mass ( cf. the mass of an electron 
with a charge of motion etc.X and represent the 
first Tanmdtra by t, such units, and if further, t^, 
tj, t^, if units of mass (Bhutadi) be successively 
added at each accretion to form a fresh Tanm^tra, 
then the second, third, fourth and fifth Tanmdtras 
will respectively contain t^ +1^, t^ + tg +t, » t, + 
tfi+tg+t^, and tj+t^ + tg ^t^+tj units of mass, 

I 

Also the Vdfu atom (bi-Tanmdtric system) 
will contain t^+Cti+tt), i.e. 2ti+t* units of 
mass ; the Tejas-atom ( tri-Tanmatric system ) will 
contain tj+(ti+tj) 4 '(ti-f t# + tj) i.e. 8 tg 4 * 2 t,+ 
tg units ; the Ap-atom ( tetra-Tanmdtric system ) 
+(tg+tg) + (t^+tj+tg)+(ti+t*+tj+t^), i.e. 4tg+ 
3t4+2t,+t* units; and the Earth-atom (penta-Tanmd- 

tric system), tg+(t,^+tg) 4 - .+(ti’+tjj+tg+t4+t5), 

i.e. 5tj+4tg+3ta+2t4+tg units. 

If t units of mass be added to the first Tanmdtra 
to form the atom of A'lcdsa, the latter will contain 
t^+t units of mass. 
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In other words tlie numbers representing the 
mass«units ( Tamas ) in the diffrent classes of atoms- 
( gross matter ) will form an ascending series^ viz, 
t,+t, 2t,+ta, 4ti+3ti+2t,+t4* andi 

5tx+4ta+3t»4*2t4+t,. 

Now if a follower of the Sdnkhya>Patanjala were 
asked to account for differences among Paramd»us 
of the same Bhdta class, he would perhaps suppose 
tji to vary from to |s^, from to t, from* 
<, to t^^rom <<4 to yS, and t, from to jSg, 

Therefore the mass-units contained in the V^yu- 
atoms of the different possible Vayu s«)bstances- 
would be represented by 2Xi4-t, 2<i+i+t, 2«ti+2 + 

t,.2/3^-ft, in A. P. with unity as common 

difference, there b<'ing 4. i possible Vdyui 

substances. 

The mass-units contaiiiecl in the Tejas-atoms of 
the different possible Tejas substances would be 
represented by the series, -f 3<i+2«(a-f 

<,-f I,. 3^*1 + 2(8^ +i3g, increasing in A. P. by 

unity as common difference, then being 3(<3^-<,)-f 
(18,*-<,)+1, Tejas substances possible. 

The mass-units contained in the Ap^atoms of 
the different possible Ap-substances would form 
the series 4<,-b 3*^+2^+-1*, 4«ti+3^-b>t® + 

<♦4* I.3S*-f si, +<84, there being 

"ti) ^ ^ * Ap»sub- 

stances possible# 
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The mass units contained in the EarUt^sttoQ^s 

*■ 1* ■ - ^ 4 . I 

of the different possible Earth-substances would 
€orm the series in A. P., + 4^^ -f 3<5 + 

.5cc; 4- 4 <, + 3 <» + +<5 + H+3^8, + 

there being * 

+2 (J84—«t4)+<g) -I-1 £art|i*substancei^ jpossible. 

Size ().—As to size or volume, the S 4 h- 
'khya accepts only two kinds^—^the infinitesimal, 
which is also without parts and the 

non-infinitesimal^ which consists of parts 

). The latter varies from the excessively 
•small (the so-called Anus, Tanmitras and Parajnd- 
»us)to the indefinitely great (TONTfT—^fn^,—^*g*— 
Ankara ). 

The Gu^as alone are infinitesimal, with the 
•exception of those ubiquitous ones that evolve into 
Aki^'a-atoms and Mind-stuff and ntmt- 

'WK’Bf)all the rest of the evolved products (wheth¬ 
er subtile or gross matter) are non-infinitesimal. 

VijE&nabhikshu notes that all the Gu»as 

(Reals) cannot be ubiquitous* If this were the 

•case, that disturbance of equilibrium, that unequal 

aggregation with unequal stress and sttain, with 

which cosmic evolution b^ns, would be im- 
# ^ 
l>ossibIe. The Gu«fas,, which g^ve rise to A 4 ^a 

and Mind-stuff, must be held to be ubiquitous, 

and this will suffice for the ubiquity df PzakvftL 
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firirif 41 '^ i gf 4« ryr? (^t»r- 

>R ^*1 * •* ^ 

«rTffP% ;.,^tra 51, Pada IIL ) 

Chemical analysis and Synth^sis—Elements 
and ComgQunds* 

' ' "1 

■ What then is the equivalent in the Sahkhya- 
P&tailjala^ of the distinction 1 >atween a chemical 
element and a chemical compound, or is there 
none ? Did or did not this elaborate physical 
analysis and classihcation of things lead oh to a 
classification based on chemical analysis and chemi¬ 
cal synthesis f These are questions of singular 
interest, the answer to which will disclose -some 
new points of view from which the ancient Hindu 
thinkers approached the problems .of chemical 
physics and physical chemistry. 

' Aggregates (W^ITTO ^s^y, in regard ^to their 
structure, be« divided into two c[assejs^,'(^i) those 
of which the parts are in intimate union and fusion, 
being lost in the whole (^aagTifis'fTSfiTm': ) ; 

and (a) mecl^nical aggregates^ or collocations of 
distinct and independent parts (fSffwfr 

A substance is an aggregate of the/fbrmjefcJkuxd^, 
and may be divided into two classes, ( 1 ) thelBhirtas 
and dieir ^ 'Isomeiac' modifications (and 
); an^(2) chemical compounds ( 






): Chemical compoun'dj^ agalin may 'be 
subdivided into* two classes, (x) those ctmiposeii 
of atoms of the same Bhi^ta class, i^. of 
isomeric modifications of the same Bhuta^ and 
(a) those composed of atoms of different Bhdta 
classes. In the first case, there is contact between 
‘isomeric^ atoms (), in the second 
case between heferogent?ous or ‘polymeric’ atoms 
( f aa tnt V n -ff iit n' h The first contact leads to "inti¬ 
mate union ( ’v: 


z m Toif * fiWTCV wfif—); the 

isomeric atoms by a peculiar liberation of'Energy 
( woiTifti^hrcrfir—^the action pf similars On similars ) 
are attracted towards one another, and being 
riveted as it were, form the so-called material cause 
(OitCW) of the compound product. The 
second kind of contact ( that between unlike' or 
‘polymeric* atoms of ^heterogeneous BhiSfas y be|^ns 
with a liberation of J5««rgy ( wulTflT/)*.which breaks 
up each, of the; Bhdtas, and taking particles 
( or atoms ) pf pne as nuclei or radicles groups 


particles of the rest royind these Jradicles in 
a comparatively free or unattached condition. 
In this case, on‘e Bhdta, that which serves to 


furnish .^the, radides^ npt necessarily that whi^h 


is nuxnetieaUy or, ^ quantitatively predt^minant, 
gets the .name of material cause ( 


and the -others^, which by their collocation : cause 


the liberation of Energy (), 
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w oaljed efficient causes (fvrfirif tirnc^ 

inwst w* : nfWir- 

f Wflir. on K 4 rik 4 i6. The 

illustrations given ( via. the Rasas as modifications 
o{ Wter. with Earth*accretioos) show that this 
procesi applies not only to the Gunas, but also to 

the Johfitas. war ssramm^va^ir irrair tnwr wtwiajinw 

iiljNT?if' on Kdrika 17).—afar •ifirCwiiw 

WTvC ^ffPf ) W*®1iTillT Wl W^ll|8l|ll<(. ^Vllfll W 

aft*mr \wrf^i?ir o*' Sfitra iia, Chap. V)* wrfinnw^^^ 
^•Krria.iiLiwiw iiiNfdhvRW'tn 4 w^%xfa it*Tr 

atw^ai^^i^wn^^iTvar* wrfisr 1 (f%vr^t%rM;^---TiWTWTwr) 

Aniruddha goes so far as to hold that both 
Hsomeric' and ^polymerlc^ (or 'heterogenic') com¬ 
binations are real cases of constitutive contact. 

^''iflXWPE e.g. 

on Stitra I13, Chap. V.) But in the later Sdnkhya- 
Patafijala the current teaching denied this - 
siM^7MTfie»wtWT?t (Sfitra 102, Chap V^when fhtrrw- 

ootes^-^sTM^t fimerr^tTmt ^m^ ni ca* m wefirfw 

,£ TL.iCL-L^iLiriLyct'^ I t:an^ ^vi*si|RaS’VW*ii*K*i 1 

But besides these transformations of substance 
() by ♦isomeric’ or *heterogenic’ 
process, csaseleis^ changes go on tn the characters, 
the modality^ and thestates of substances—changes 
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which are due to ujn^qual distribution of fierce 
(or of stK&d and str^n,-^pressure) aiboA]^ 
(iruRas, whioh are in tt¥emselves constant. ( 

^ trar liw 


^ ^ **■ ' 1- ‘*^X I 

sWTi> u»r ^ W 


■' - >. 


^«nrr vNri^ fflfw, ^ ^,— 

^a^TTff fti»^»fiNiW>Ht--«tWiini^ bfitra. 13, Pa<}a IH), 

“‘Even as the same ^gure * 1 * stands for a 
hundred in the place b1 hundrekl, lor ten ip the 
place of ten, and for a unit in the place of uhit^Vf 


« This conclusively prows fh^t the deciptal noutida Was 
lanuliar to the Hindus when the V^^-Bhashya Was written, 
i.0. centuries before the first appearance of ihe notation in 
the writings of the Arabi' of the Or^d«Syrian Intermedia*' 
ries. Vichaspati, who commeps on the Vy^-]||hdshya, 
composed his' Nyiya-SdGhr*Nibandha in 
i^e, Samvat S98 or 842 A. D. This cannot be S'aka 
for apart from the decisive use of tRfWC, which by this time 

had come to signify the Samvat era, V;icha$p^f's omnmen- 
utor, Ud^ap^ wrote the L,8luthsMdvall in Saka 906— 


and Udayana, who wrote the Farisuddhi on the 1 rdtpsu^a*> 
tikd of Vichaspati, could not have been a dontemporavy of 
the latter, as will aisp appear from iPvpcatioP to 
vati in the opening lines of the ?aripiddhi. V^chs^tl 
then preceded Udayana 1 ^ ’ 140 years^ and nuet have bem 
himself preceded by. the author of the Vyasa^Bhishya by a 
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-> « 




Noiv the question ; isrrin,. these>;i|it3c^ . sujbirr 
Stances' does the fusion to-ke place by Paratn^wus, 
or by Hr^er masses (or lumps) f Np^ ^ Parami^u 
is, deiiiied tp be the smallest portion, of any sub¬ 
stance ^^hich exhibits the characteristic qualities of 
that st^stance,—-in other words, it Stands for the 
smaHei^ homogeneous portion of any substance. 
It is n^t without parts and therefore not indivi¬ 


sible. I It is subject to disintegration. In a Bhtita 
or its isomeric modification, the Paraihd^^u, the 
smallest homogeneous component particle, is un- 

y \ 

mixed/ and therefore corresponds to the atom of 
modern, chemistry. In a mixed substance 

frVt*lWTw' wheth'eritis an ‘isomeric'ora ‘polymeric^ 
compound, the qualities are due to the mixture, 
and therefore its Param^^u, the smallest homo¬ 
geneous particle possf^ssing its characteristic 
qualities, must result from the sdxture of the 
Paramd//us (in smaller or larger numbers as the case 
may be^ of the component substances. The Para- 


longer interval still, for V^chaspati ascribes the Bh^hya to 
Veda-Vyfisa liimself ' ( WpSt ■ aff^ 

fqrvil 4 ^^ ). The internal .ejirideiKe also/points to the con¬ 
clusion that the Shashya cannot have been composed later 
than the sixth century,—cf. the quotations from Paficha^ikha, 
Varshaga»ya, and the Shashthi-Tantra-Sastra. without a 
single reference to I'jvara-Krishna—which is decisive. I 
may add that I remember tor have come across passages of a 
similar imp^it iii Buddhist and^ other writings bf a still 
'eariier date>.,„ - , ^ .■ - ‘ ' 
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ma/iu of a mixed substance therefpre corresponds 

to wbat we now calf molecule. ( Tm* 

« 

TCirnirncr«—i tfrw ^ 

^?iwi7nTw«r* -ssr^fiTv^ ^r: W mTOrrnr:— 

w^HTOft—SiJtra 52, Pada III.—ifWP- 

^ ■ 

n I EfiritTOTTWi nwnrtRTW ftrarrf^- 

•ararinT^ YfrorfNf 1 fjrrrpi- 

Sutra 88, Chap. V. )—That the 
Param4«us form molecules in forming 

substances, is acknowledged by the S^nkhyas as will 
appear from Gaudfapada,--'WBrT^79hiri^qnn9 ippQT- 
w^iywr: I t^tswTT, on Karikd 12). Even the Vaire- 

■I 

shik^s, with their prejudice against ‘polymeric’ or 
‘heterogenic’ combination, acknowledge that in 
‘polymeric’ compounds the different Bhdta- 
substances unite by their Parama/^us (or atoms ), 
though they rigidly insist that in such cases only 
one atom should be regarded as the /radicle’ 

(or ^'arttupif ) and the others as 

co-efficient causes VTCW—WtTRpE, e.g. TfiTO- 

R ^ W4j iT r* r«rTwr~ 

( RTOfTT^irwI—where S'rfdhara notes trTf|:fT 
and Udayana TOTPir^ 

^«gpni?r f^nrpwi' ) 1. 
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It ^8 billy in the mediaeval Sdnkliya»P&taxijaI» 
: that ijjndeir the induence of the Nyiya^Vaireshika 
doctrine a radical diiifereiice was conceived to* 
exisf ^e^een tte structure (or constitution) of a 
inolec|ile coiD{>DS^ of ^sbtneric^ atoms, and that 
of oniiicotDpo^d of heterogeneous (or ^‘polymeric’') 
atoibi^ Ih the former case, there was believed to^ 

take ftace ihtimate union (^in the latter case, 

oiify a grouping of comparatively free or loosely 


attached atoms round a radicle atom (wi*gw), with 
Hberi^on of Energy ( or frenr ) 

« < t* 

and the setting up of unequal stsibss and strain^ 

frow). At the same time, 

it w^s of course admitted that this distinction 
^ does hot apply to the forms of subtile matter 
{ Tanindtra— ) which could unite in inti¬ 


mate fusion, whether homogeneous or hetero— 
gebeous. For exaih^e, the subtile body. ( 
it^ 5i which Is su{:^o^d to be the seat or 
vehicle of the consmoiii pdnciple is acknowledged 
hy Vijndna^hhtkshu to be pcnta-Bbautic ( nn q ^i l iww) ;: 


in-other words, all the dve Tahmdtras serve as- 
mskt^eilal ca^ thfQUgh the gross body (the 
animl organism) is stated to be only a ^'polymeric*’ 
comprHmd with .lhe hlarth-Bhdta 4 s radicle or base. 




r Sdtihs ii 



chemistry 


Iftl 


and iz, Chap", infl^SlSr lisiiWt. 

WIWWT^f (i 6 id. Siitr'a Chap, ifi.) 

But in the original Sfihkhya-Pfttanjala it ap* 
pears that the production of a new substaoceby 

mixture of unlike Bhutas { ) was con- 

ceded as freely as in the Vedanta, and was con¬ 
ceived as nowise differing from the formatioi^ of 
a compound of atoms of the same Bhdta class. 
The Sankhya analysis of all change into trans¬ 
formations of Energy due to collocations olf in¬ 
changing Gu»as, in other words the prevailing 
chemico-physical (or physical ) point of view, 
naturally recognises no distinction between collo¬ 
cations of isomeric' and those of heterogeneous (or 
‘polymeric’) atoms. At bottom they are. all collo¬ 
cations of the Gu^as. Even VijMnarbhikshu who, as 
one of the latest expounders of the SMkhya-P&tan- 
jala» has been most affected by the Vaireshika preju* 

dice'^ainst ‘polymeric’ combination 

urges that the qualities of a compound substance 

are not necessarily the result of similar qualities in 

the component elements. ( 

Rimn^iKWtiii tfiit (RtfiiiRrt) Riif« m fwSi i) 

Elsewhere he explains that far from the vithl Im- 
vity being independent it is originate khi main¬ 
tained by the combined operation or fusion of the 
different senary and motor reflexes of the living 
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orgf^strQ, <^nd not^s 4;liat the united operation 
of mixed (or miscellaneous'^ causes^ where there 

*•' * ^ ,/ * ' ^ r * , 1 

is a fit collocation of matter, offers no difficulty to 
a follower of the Saiikhya-P^tanjala :---(irT^Tn|>5’^ 

^WRTf * 3 TTf%—Sutra 

32, Chap, 11.) In the middle of the ninth century, 
we find Vdchaspati instancing some ‘heterogenic* or 
‘polymeric* compositions as typical examples of 

f 

evolutionary change (Trft^JTTiT) and unhesitatingly 
accepting the substantive character of the products. 
In the Kaumudi he describes the various acids 
and juices of fruits as modifications of the same 
original water in the presence of different kinds 
of earthy accretions. The process is peculiar. The 
water*particle(or atom) serves as a radicle or centre 
of a system, and the different kinds of the Earth- 
Bhuta centering round this as a nucleus become 
the seat of forces, which bring in the development 
of new energies (and ^new qualities, tastes) 

in the water. ( ir«rr ’frfc^farpf* 

^irffiirTrni 

i ffif 

■ 'a itn ■ ' ' ■ * 

trfr- 

I on Kdrikd i6); Vdchaspati 

also porntsi/out that different substances may he 
transformed into -one and the same substance {e.^* 
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the production of salt by the cow^ the. horse't. the 
buffalo and the elephant, thrown into the;salt factory 
•of Sambara in Rajputana or of the ffalne of a 
candle by the combinaition of wick, oil and tire. 

( m i iiy wi 

w^: TTfcurm:, ^ Tnfhr ifwi—inM- 

on TBTH^iniR, Pada IV. Sijitra 14.) 


Earlier still, t.e.^ not later than the sixth century, 
the Vyasa-Bhashya, noting that inorganic matter, 
vegetable substances and animal substances do not 
differ from one another essentially in respect of 
their potential energies and ultimate constituents, 
points out that various bi-Bhautic chemical com¬ 
pounds of water and earth substances, in the shape 
of saps, acids and juices, are fpund in plants in 


their different parts. 


In other words, bi-Bhaufic 

f. 

compounds are here placed in the same category 
as ^someric^ compounds of substances of the same 

• * ' W I 

Bhtita class, for here the particles of both the 
Bhutas are regarded as forming the matter 

• * ^ « I * 

{material cause—of the smallest homo- 


■■ b " * 

geneous portions of the compound substances. 


Vdchaspati. naturally interprets this to 


mean separate modificatians of- the two Bh^itas. 
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The view of the earlier Sifikhyas that atoms of 
different Bhiitas may chemically combine to form 
molecules of compound substances as much as 
atoms of differeni modes of the same Bhdta comes 
out cleairiy in Utpala's brief reference to the S4h- 
khya system in his commentary on Varahamihira's 

VWhat Sa^hit&. (itw irw: xr^irfr- 

ifjntir \ irftcift r i 

(Utpala, Chap, i, S'loka 7 ). 

Chemistry in the medical schools of ancient 
India :*-As a matter of fact, long before the fifth 
century, probably as early as the first century A. D., 
the prevailing schools of medicine and surgery 
which were based on the S^hkhya teaching with a 
methodology derived from the Nyiya-Vaifeshika 
doctrine (cf. Cbaraka, Sdrirastfadna, Chap. 
Vim^nasthana, Chap. VIII—also Su.rruta, Sliri- 
rasth&na, Chap. 1 ) bad founded an elaborate 
theory of inorganic and organic compounds, 
which equally admitted iso-Bhautic and hetero- 
Bhautic combinations. Like the Vedantists, 
Charaka and Su^ruta held that each of the gross 
Bhutas t Mabibhdtas} is a peculiar ultra*ebemical 
compound of five original subtile Bhdtas. In this 
sense, every substance is penta«Bhautic, but for 
purposes of chemical analysis and synthesis, L e. 
considered with reference to the Mahdbhdtas, all 
substances in their chemical constitution, belong to 
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one or other <rf the lollowing classesJfcwo- 
Bhautic, bi-Bhauldcy tri-Bhautic, tetra-^autic, aB4 
ipetita«Bhautic* CpinpoUixis of different ^dtas, 
ag^n» may combine to form more complex substan- 
<ces^ and these in their turOi higher compounds 
still, and so on in progressive transfornn^tioni as 
is more specially the case with organic substances 
and products. 

I ' 1 

Physical characters of the Bhdtas: Thie pre¬ 
vailing physical characters of the different Bhitas 
and their isomeric modes are enumerated as 
follows. 

Earth^substances—Heavy^ rough, hard, inert, 

: dense, opaque, exciting 

the sense of smell. 

i , 4 

Ap'Substances-^Liquid, viscous, cold, soft, 

slippery, fluid, exciting the 
sense of taste. 

Tejas^substances—Hot, penetrative, subtle, 

light, dry, clear, rarefied, 
and luminous. 

Vdyu*substances—Light, cold, dry, tmnSparent, 

rarefied, impingent. 

Xktoi*substances—imponderable (» or light ). 

rarefied, elastic, capahl^e of 
sound ( vibrations ). 

. ^ ' , i I , 

I H % 

< w 're ^ 

i / 

rrrtWTffT * ^ TVS itTit in^ Wg 
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wTfN’ I whir wTfr 

Bmf wrfw } Wf #hr ^ wr?: fwt? ^ra wri "mi*- 

* ^ # ' • "w 

wTfw wfw^rfw I «n ’*1 WWIt w < r «WTOW T r *t 

^ViiTTVWTf^i—Charaka, S ^nrasthdna, Chap. 26; 


compare ^uir^ta, Sutras than a, Chap. 41 ). 

'Charalfea points out that the primary qualities 
or specific, physical characters of the hve Bhutas 
are tactile qualities, i. e- sensible to touch, e, g. 
hardness { or roughness ) for Earth, liquidity ( or 
yielding to. pressure ) for Ap, impelling or moving 
force ( pressure ) for V»yu^ heat for Tejas, and 
Vacuum ( n0n*fe.sistance, penetrability ) for A^k^ra. 

tw* 1 

Charaka-Sarirasth^na, Chap. I >. 

( cf. the elaborate enUmenalion of physical charac¬ 
ters quoted, .in Vijndna-bhikshu, Yoga-Vartika, 
Sfitra 42, Pada J }—also .Varavara^s commentary 
on Tattva-traya, Achit-prakara«a ). 

The Mahd*Bhtitas--^echanical mixtures 
Surruta notes that each of the gross Bhutas (Maha- 
bhutas} is found mixed up with the other Bhdtas ; 
— e* g,, the.Mah&bhdte Akd^a is the receptacle (or 


vehicle) of .aity' Heat.ai^»Ught,. and water yrapour ; 
the Mahdthito Vdyii) of water*vapour, light-and 
heat, ind eVen line particles of Earth hdd in 
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suspensian ) the Mahabhuta .Tejas^ of earth^parti* 
cles in the shape of smoke, and also water-vapour. 

( 1 fWT^^—Su^ruta 

S^drirasthana Chip. I.) ^BWrUT .jWTT^r^ J 

i—Dalvawa on Sujruta, loc. cit) 

Mono-Bhautic Earth-substances :—^.Charaka and 
SuiTuta regard the following as Earth-substances— 
Gold, the five Lohas ( silver, copper,. lead, iron 

f • 

and tin ) and their *rust', arsenic, orpiment, various 
mineral earths and salts, sand, precious stones. 
(Charaka, Sutrasthdna, Chap. 1. C£. ^so .Surruta, 

Sutra^thana, Chap. I iTTfftwT: 979|[\:^fiVf9?Ql|FiirW:7 

fOTTH ^^ lTT g rr ^ ; l wW^ 

’ffTirrn w^iir nftMKwr^ wifWt— 

. ., 1 

Dalvai»a on Su.rruta, loc. cit. ) 

The salts include common salt, saltpetre etc. 
Su^ruta mentions the alkalis, bora:!i;, ,patron, 
Yavakshara ,( carbonate of potash )etc. *. i . ; 

Of these Earth-siibstances, some ^ Were known 
» 

to be compounds, e.g, the cben^tcal salts of the 
metals,'collyrium etc. Su^ruta describes the pre¬ 
paration of > the metallic salts. The leat/'es of the 
metals were pasted over with the^saltsi^ad-d tlfen 
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roasted ) (Chikits&sthd^a, Chap. lo). 

These metallic salts are therefore mono-Bhautic 

Siuruta also gives the prepara- 

caustic alkalis. (Sutrasthi.na, 

-1 ‘ 

Ap-stt^staoces, simple and compound :— 

following Charaka^ enumerates various 
classes of Ap-substances ( ) as follows : — 

I \ * ‘4 a- 

•waters, a6ds. milks, curds> butters, oils (vegetable 
^as well as animal), fats, honies^ riiolasses, alco- 

^ ‘ * I 

cholic liquors, urines etc. 

Pure Ap ( Mahabhdta) is tasteless and the 
six taste^ are developed when the Mahdbhuta 

Ap enters^ into combination^ mechanical or chemi- 
calf with other Mahdbhdtas. , Su.rruta notes that 
various kinds of Earths are dissolved in the waters 
of different localities, and where the particles 

so (dissolved are predominantly Earthy, the water 
tastes acid or salt,—wheip predominantly watery, 
.the resulting taste is sweet,—where the Earth 
iparticles are mixed up with Tejas, the water tastes 
.pungent or bitter etc. Such is the case with mecha¬ 
nical miktums. In ^le case of bi-Bhautic or tri- 
Bhautic compounds Chataka mentions' that sub¬ 
stances with Mahdbhdfa Ap predominating in 
their taste sweet ; with Mah&bhfitas 

predominating, acid ; with Maha- 
HTejas prOdomiiuiting, salt j with 
jdMrfUtlto 'fejas predominating, pun- 


Earth-con|pounds. 
rtion of mild anc 

■ ■ V ' ‘ ” 

Chap. IS 
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gent; whh Mil)^b<Sta:8 and 
mmatfng^ liKter; an^ wkh Bltalilbhiilttaa a^ 
Earth pre'i^^inattng. a^ring^^ (Charafc^! 
sth&na, cfhap. Suimita, Sdtrasthina, 

Chap..42);■.' .' ; ■;'■ , ^ 

In fad; ivilh th^ ^aceptapn of $ii^ru^V wa^rSj 
whidi ate mechanical mlxthres, or rather jsoktions,, 
all these Ap-sttbetartces are organic products, 
andf as such,. penta-Bhautrc, u e, cdhipi^^e<3 
the five 1l|ahfthdta^ and the particular 
which is developed depends on the relative pfo- 
portion of the Mahdbhdtas, and the pr^ommance^ 
of one or more of them in the penta«Bhautic 
compound in question. 

Qualities of Compounds.—The isomeric modes 
of each Malidbh^ta have specific colpura, tastes 
etc. due to their structure, i* e, the arrangement 
of their atoms, and the physico-chemical charac¬ 
ters of conipouhds whether of the same or of 
different Matiihhdtas result from the edllocatipn 
in unequal prc^ortion of the different forces 
latent in the atoms of the component substances. 
Charaka, adds that the varied forms (textuws ) 

^ 'j 

and colours of. organic .«il»^nces, whetlier vege- . 
table or animal, arft derive<i in the same jvay^ 

rw lB l<r t wwf nrjiijimrir* 
igi«mTi( 1 mn'f 

•'k '1 ‘ ' t I * ’ • r I ' ’' , ’ 

.... ^ . V , * . 1. ' ' 

rwn 1: < 
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Sujruta ignores Charaka’s distinction between 
Mahdbhuta and subtile Bhiita, and views every 
substance as in reality penta»6hautic^ and it is 
only the relative predominance of a particular 
Bhiita or Shiitas in any substance that deter- 

mines its * class. ( irf si aim afl’mr ww- 

. i ^ ^ 

i vrfir 

xi trrfW^ Ti?* ^ ^ni' XX x^ \x 

^n^rnrt^filfR i Su^ruta, Stitrasth4na, Chap. 41 ). 

The e;^tant Charaka and Susruta~Succession 
^iof medical authorities ;— 

The extant Charaka and Susruta, the sources 
of our present information regarding the progress 
of scientific knowledge in the medical schools of 
Ancient India, are both redactions of original 
authorities* The extant Charaka is a redaction by 
Dr^dhabala of the genuine Charaka Samhitd, 

which was itself a redaction by Charaka of the 
original work of Agnivesa^ disciple of A^treya 
Punarvasu as distinguished from Kmhndtreya and 
Bhikshu A'ireya, also wic^-known medic^ autho¬ 
rities. The extant Surruta is a redaction by 
N^rjuna of an original work (Vnddba Surruta) 
by Surruta, the disciple of Dhanvantari. That 
Charaka preced^ Su^ruta is almost certain.. 
N&g6rjunia was probably earlier than Drrdhabala. 
This N^g^|un4^^s believed to have been the author , 
of a cpm^ntai^ pn PataEjali^s .Mablibh&sbya (vide 
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BhojavWtti and Chakrapd/^i), and was* probably 
identical with the alchemist Ndgdrjuna (Siddha 
Ndgdrjuna % the metallurgist Ndgdrjuna { author 
of a treatise on metallurgy, Lohas^stra), and the 
Buddhist Ndgdrjuna, author of the Mddhyamika 
sutravr/tti. Charaka and Su^ruta continued tO' 
receive additions after Dr/dhabala and Ndgdr- 
juna, and even after Vdgbha/a, but the whole of 
the extant Charaka is probably much earlier than 
the commentator Chakrapdfzi, and the whole of 
the extant Su5*ruta earlier than Dalvana, the 
commentator, and Madhava, the author of Rug- 
vinbchaya. The extracts in Vdgbha/a make it 
certain that the passages 1 have quoted or shall 
quote from the Sutrasthana and S'arirasthdna of 
Charaka and Susruta cannot be later than the 
sixth century of the Christian era. 

Preparation of Chemical Compounds,—*The 
knowledge of chemical compounds and of their 
preparation continued to make' progress in the 
Charaka and Sujruta Schools. The great metal¬ 
lurgist, Patahjali, in his treatise on Metallurgy 
(gave elaborate directions for many 
metallurgic and chemical processes specially the 
preparation of the metallic salts, alloys and amal*- 
gams, and the extraction, purification and assay¬ 
ing of metals. Probably it was Patanjali who 
discovered the use of the mixtures called Vii/as, 
which contained aqua regia or other mineral acids 
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in potentia* Unfortnnntely PataBjali's magnum 
appears lo bean lost, but extracts from 
it are ^quentty found in mediaeval works on 
Medicii^ and Rasdjraoa, which leave no doubt 
as to ,i& mnatkable sekntihe value. The iiietal- 
lurgil^ ti^fdrjuna advanced the knowledge of 
cbeniio4 preparations of mer¬ 

cury. frhe Harshacharita, in the seventh cen- 
tury, mates a fable coneerntng this Ndgdrjuna, 
and sptaks of him as a friend and contem¬ 
porary of Sdtavdhana. The relative priority of 
Patadjflli and Ndgdrjuna is a vexed question in 
the history of metallurgy^ That Ndgdrjuna’s Loha- 
rdstra was earlier than the final redaction of 
Patanjali will appear from the following circum¬ 
stances Chakradatta in his summary of 

Ndgdrjuna mentions that the chemical process of 
testing pure iron must be repeated twice before 
it can be regarded as decisive, whereas Sivaddsa 
Sen’s extract from PatSjljali shows that the latter 
directed the process to be repeated seven times ; 
(2) Patanjali in the Abhraka-vidhi (mica operation) 
adds mercury^ which in this particular operation 
is wanting: in Ndgfirjuna’s recipe (cf. Chakradatta, 
and Patanjali as repotted in the Yogaratndkara- 
samuchchaya} ; and (3) Ndgdrjuna is quoted in the 
, earlier COfl^Stions, PatafljaK in the later. 

\ Early id tbe sixth centuiy, Vardhantihira in the 

gives several preparations of 
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cements or powders called Vajra-lepa, ‘'cements 
strong as the thunderbolt and there was ample 
use for these in the temple architecture of the ^ 
Buddhist period^ the remains of which bear 
testimony to the adamantine strength of tliese 

metal or rock cements. (inyiil l f ' 

iij — t«i t 

Chapter 56, Ibid ). Var&hamihira also alludes to 
the experts in machinery (Vmfmf:, V^nTt:) and the 
professional experts in the composition of dyes and 
cosmetics (TnRmrff||(fk^: Ch.i6| also Ch.15). 1 would 
also refer to the interesting Chapter on cosmetics 
(Ch. 76) where Var&hamihira gives various recipes 
for artificial imitations of natural flower scents as 
of the essence of Vakula. Utpala, Champaka^ 
Atimuktaka &c., arranges compound scents in a 
sort of scale according to the proportions cf cer¬ 
tain ground essences used in their preparation, 

•I 

and determines by the mathematical calculus 
of combination () the number of 
variations of the different notes in this scale. 

To these classes of professional experts were 
due three of the great Indian discoveries in the 
chemical arts and manufactures which enabled 
India to command for more than a thousand years 
the markets of the East as well as the West „and 
secured to her an easy and universally recognised 
pre-eminence among the nations of the world in 
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manufactures and exports:—(i) the preparation of 
fast dyes for textile fabrics by the treatment of 

natural dyes like ManjishM 4 with alum ( 

and other chemicals (e.^, sulphate of iron) 
also cov^dung,(cf.the"cowdung substitute*’, Roscoe); 
(2) the extraction of the principle of indigotin from 
the ind^ plant by a process which however crude 
is essentially an anticipation of modern chemical 
methods ; . and (3) the tempering of steel i% a 
manner worthy of advanced metallurgy, a process 
to which the mediseval w;orld owed its Damascus 
swords. It was this applied chemistry much more 
than handicraft skill which gave India her premier 
position ;jn the middle ages and earlier ( indeed 
from Pliny to Tavernier ) in exports and manu¬ 
factures ; for in handicraft skill as in design and 
workmanship, great as were her merits, India 
came to be surpassed by her disciples China and 
Japan. 

The Vasavadatta and the Darakumdra Charita 

t 

in the sixth century allude to the preparation of 
a mass of fixed or coagulated mercury (triT?^- 
ftruy W ; a chemical powder, 

the inhalation of which would bring on deep sleep 

or stupor ) ; a chemically 

prepared stick or wick for producing light without 

fire (; and a powder which 
like ;ap9')|th^^ drugs or curare, paralyses 
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sensory and motor organs (id infill ftiw 
—). Vr/nda 

< circa 950 A. D. ) notices the preparation of sul¬ 
phide of mercury ( ) composed of one 

part of sulphur^ and half its weight of mer- 
cury j and also of cuprous sulphide (TnrftWW)... 

Chakrapd^^i ( circa 1050 A. D. ) mentions the pre- 
P^tion of the black sulphide of mercury, ^^by 
taking equal parts of mercury and sulphur'*. 

The Rasar«ava ( circa 1200 A. D. ) notices t|?e 
colours of metallic flames, probably after PataHjali; 
e, g, copper gives blue flame; ~ tin, pigeon- 
coloured $ lead, pale j iron, tawny ; blue vitriol, 
red. It may be noted that the Rasdr/^ava regards 
mercury as a penta-Bhautic substance. 

The Rasaratna-samuchchaya divides the mi¬ 
neral kingdom ( Earth-substances, simple and 
compound) into the following classes (i) 
The eight Rasas, mica, pyrites, bitumen, 
blue vitriol, calamine, etc. (2) The eight Upa- 
rasas ( useful in operations of mercury), sulphur, 
red ochre, green vitriol, alum, orpiment, realgar, 
collyrium, and medicinal earth, to which may be 
added the eight Sddhdra^a Rasas, sal-ammoniac, 
cowrie, cinnabar, rock vermilion, etc. (3) The 
gems, diamond, emerald, sapphire, cat’s eye, sun- 
stone, moon-stone, peail, etc. (4) The metals. 
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goUi sSivcr, iroTQi copper^ lead, tin, and the alloys— 
brass and bell^inetal. Other Earth-substances are 
six salts, three alkalis, mineral earths, and several 
poisons (cf. vol# I, pp. 32-^8 ). 

Ch^ieai compositions and decompositions— 
metallorgic processes.-—In these writings, we 
frequoi^y come across instances of chemical 
compo^on and decomposition, by processes, 
more or less crude, of calcination, distillation, 
sublimation, steaming, fixation, etc. ( 

imni, mmn etc. ) e. g. the pre- 

paration of perchloride of mercury by taking 
common salt and mercury 

OSlRwer ; of sulphide of mercury 

by taking sulphur and mercury , of 

Sindfira from lead (fv^ wrwirssj[—Amara- 

kosha ) ;—of the medicinal compounds, Svarwa- 
sindiira and Rasasindiira, with mercury, sulphur 
and gold, where goldt^ may have been fancied 
to infiuence the resulting compound in some 
mysterious way, either as a Mynamic’ or as a 
catalytic also the extraction by chemical de- 
composition of mercury from sulphide of mercury 

—vide tWtunrf^^) ; of copper from 

sulphate of copper ( ) by heating this 

substance with one-foutth of its weight of borax 
( Rasaratna-samuchchayk,—cf. Bhdvaprak^ra, 
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fmftx of «inc (fiw, 

» from c^iaaiine ( Ras&m^va ): ; pf 

copper from pyrites ( wtPmK, fniW, etc-<—» 
Rasar»ava, (though the golden pyrites Were 
supposed to he a semi-metal of gold, contain¬ 
ing some gold along with the essence of ct^per)^, 
the purification of mercury by repeated dUtilla*^, 
tion from lead and tin with which it is used 
to be adulterated in the market. The, yi^rious 
riSfetalluigic processes described are-—eamction,. 
purification, killing (formation of oxides, chlc|rides 
and oxy-chlorides for the most part}; caktnatibn, 
incineration, powdering, solution, distillation, 
precipitation^ rinsing (or washing ), drying, steam¬ 
ing, melting, casting, Hliog, etc. to all which each 
of the known minerals was successfully subjected 
by the use of apparatus and reagents and the 
application of heat in different measures (— 
and icfirrur),—methods which, if 
often crude, especially from the absence of inde¬ 
pendent and isolated mineral acids, were yet in 
several instances remarkably simple and effective, 
and which, after all by the use of various Vi^as 
potentially containing mineral acids- i aqua regia, 
sulphuric acid, hydrochloric acid, etc.) virtually 
accomplished the practical ends kept in view. 
To these were added several special processes 
for mercury < hsation), bringing up the 
number ofi mercurial operations to nineteen. 
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It may be noted that the mixtures called Vi</aS| 
which potentially contained dilute mineral acids, 
were regularly employed not only in killing the 
metals (forming their oxides and chlorides), 
but-—whast is of fundamental importance—for pur¬ 
poses of Chemical decomposition of metallic salts, 
'etc. and the extraction and punhcation of metals. 

Organic Compounds.—Organic Compounds are 
•either vegetable or animal substances. (19m 
The molasses^ the fermented liquors, the 
saps and juices of plants, fruit acids, vegetable 
ashes and alkalis together with the tissues of 

plants, are vegetable compounds 
Honey, milk, curd, butter, fat, bile, urine, and 
other excreta, together with the organs and tissues 
.of animals, are animal substances. Charaka 
notices vegetable as well as animal oils. The 
viscous (oily) substances are classed under four 

heads—butters, oils, fats, and marrows (g fvw M' 

If 

W ran* ). Salt may be either 

mineral or vegetable salt. 

Surruta dividers poisons into two classes---Vege- 
table and animal, but several poisons expressly 
termed mineral poisons () are included in 
the first class. 

All organic substances, whether animal or 
vegetable, are penha-Bhautic, being ctmpounded 

* i * k 
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-of greater or less proportions of the five-Maba- 
bhiitas. 

Taking the human body Charaka finds that 
the foetus is composed of sixteen organic sub- 
•stances, tiz. four, composing the Sperm-cell which ^ 
comes from the male ; four composing the germ¬ 
cell which comes from the female ; four added by 
the transformation of the nutritive material, and 
finally, four kinds of subtile matter^ which together 
form the vehicle of the conscious principle. As to 

t 

the four organic substances which compose the 
sperm-celh or the other four which compose the 
germ-cell, it is not clear whether in Charaka’s view 
they are also in their turn compounded of less 
complex organic substances, or whether tl^r 
constituent elements are inorganic penta-Bhautic 
compounds. 

The tissues that appear in the course of deve¬ 
lopment of the foetus are further transformations 
(higher compounds ) of these foetal substances. 
All the component substances of the body are 
penta-Bhautic compounds, though sometimes 
they are assigned to the particular Bhutas which 
predominate in their composition, bile toTejas, 
lymph, chyle, blood, fat, urine, sweat and other 
secretions to Ap, and skin^ flesh, bones, nails, 

hair, etc. to Earth. (ifpk ^4 w<|Qri|T<1— 
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NTTfr ^l E W WTpT et seq. Charaka, S'drirasthEna, 
Chap JI, vide also Charaka, S arirasthdna, Chap. VII. 
c'f Gaogiidhora's Jalpakalpataru. f)nt' NtfH' ^ 

N^trH * ' aroiRJEf ^piNTE: lC€T1!T^*IIWiEWmM^^W- 

fmrcPrlNs i ne’e 9 ^9»iT»y»Pr * T Tna^ni i awH. • 

Cf. Chataka, S'arirastb^na, Chap. IV. un gH T ^ ih a fk 
nm «nr^f?fftf«TTT: i) 

Foetal Development ( after Sui^ruta). The ovum 
fertilised by the sperm*ceU and developing under 
the influence of animal heat forms successive layers 
and tissues, even as layers of cells and fibres are 
formed in wood. First are formed seven layers 
epithelial and dermal (VgOlN: )» then follow the 
several tissues ( w«r: ), the flesh, the vascular tissue, 
the fat and marrow, the lymphatic (and glandular ) 
tissue, the intestinal tissues, the biliary and the 
seminal vessels. Tissues^ which are regarded by 
some as modifications of the original dermal 
layers of the ovum (cf. the layers of the blasto¬ 
derm and their, relation to the tissues in Embryo- 
tissues are supposed to be developed 
successively, one out of another, by chemical action 
or metabolism (),. e, g, chyle is transformed 
into blood, blood into flesh, flesh into fat, fat into 
bone, bone into marrow, marrow into sperm-cell. 
The organs ape jiext formed out of the tissues. 



HfNDU C^HEMIStlLY 


*41 


The liver, gftUt>blaiif!er (||Nf), .^tileen and lungs 
are referfed to the blood; the intestiiies to 
the bloody lyiaph and bite; the kidneys 10 the 
blood and fat ; the testides to the blood, 
lymph and fat; the heart to the blood and 
lymph; and the tongue to.the lymph, blood 
and flesh. Vdyu, with the aeeompaOiment of ani¬ 
mat heat^ impels the Vumnts’ ( Hitiflflr ) In the 
system ; Vdyu acting on the flesh gives rise to 
the muscles, and it is Viyu again, which^ with 
the essence of fat (or marrow ), produces,, the 

nerves, arteries and tendons. (waft HW 

^>w p>T^<r I—wwi 

miafv arg tfsiffwi i ngrrir srnc* arrew^ untjntw^ 

viiri^ t wfvf nmr v^irwrT i ttv'nrr i 

i^>'n:r i a'*ivcT i 1,1^ l€w«tt 1 «nft 

f^nwcr I I—w<r '«N«r|>' 9 T^ 

et seq Su^ruta, S'Vtrasthdna^ Chap. IV.— 
TaT«|ar wwTWTw iiT^Tnflrgj nirmfl i w?pST?Ttg wift 
nwr «1R Vi||V» 1 Sutrasthina, Chap. XIV). 

f 

The following parts (tissues and organs ) in 
thefcetus are in a special sense modiflcarions of 
the four organic substances contributed by the 
sperm-cell of the mate parent; hair^ nails, teeth, 
bohos, nerves, veins and arteriesa tendons^ and 
ligaments, and the sperm-cell; the following, of the 
substances derived from the mother^—-skin, blood, 
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flesh, fati the heart, -liver and spleen, kidneys,, 
stomach, intestines^ etc. ( Charaka, S'^&rirasth^na^ 

Chap. lit ^rPr ftaws wrws 

.vfWT 

viHM* ftimtPT I ^rft W ^ HTjnnjPr 

^ aim*: arm**: ar*r*fi*-ai^ !**,» 
*M%im «*vw at mm * #t*T * ai^ ar 

5^>*TTiTaf ^ *namnt^ Tfii aimanfa i) 

CHemistry of Digestion— The food we eat 
contains live classes of penta-Bhautic organic 
compounds. From their radicles or predominant 
elements, the substances are named Earth-com¬ 
pounds,. iVp-compounds, Tejas-compounds, Vay^u- 
compounds and A ka^a-compounds. The Earth* 
compounds supply the hard formed matter of the 
body, the Tejas-compounds give the animal heat 
(or the metabolic heat), the Vayu-compounds 
are the sources of the motor force in the organism^ 
the Ap-compounds furnish^the watery parts of the 
organic fluids, and the A kara-compounds contri¬ 
bute to the finer etheric essence virhich is the 

I 

vehicle of the conscious life. Roughly speaking,, 
the Earth«compounds answer to the nitrogen 
compounds in the food, the Tejas-compounds to 
the hydro-carbons (heat-producing) and the 
Vayu*compouuds to the carbo-hydrates (dynamic).. 
Tbo Apicom|oapd& the watery parts of food 
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and drink. The flesh, for example, is a tissue 
composed principally of the Earth-compounds, the 
fat of the Earth and Ap compounds, the bones of 
Earth, Vayu and Tejas compounds. For purposes 
of digestion it is stated that different operations 
of the metabolic heat ( perhaps different diges¬ 
tive fluids are also meant) are required to digest 
the different substances in the food. 

The course of metabolism is described as- 
follows :—The ep^tire alimentary canal is called. 
Mahasrotas ( the great channel ). 

The food goes down the gullet by the action 
of the biomotor force, the Prawa-Vdyu, 

In the stomach ( u r U TlTpr) the food becomes 
mixed up first with a gelatinous mucus 
which has a saccharine taste, and then gets aci**^ 
dlilated by the further chemical action of a diges¬ 
tive juice ( ’»rw:—evidently the gastric 

juice is meant). Then the biomotor force, the 
Sara 4 na Vdyu, begins to act and drives down the 
chyle by means of the Graha»i to the Pitt^- 
jaya (duodenum), into which bile comes down from^ 
the liver, and thence to the small intestines (the 
). In these, the bile (or rather the 
digestive substance in the bile as opposed to the 
co^uring element) acts on the chyme, and con* 
v^s the latter into chyle ( ^}, which has at first 
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flesh, fat, the heart, -liver and spleen, kidneys,, 
stomach, intestines^ etc,.( Charaka, S&rirasth4na^ 

Chap. in. HTfir ftrOTs totwj 

wrfe. rPitfirCT-vf- 

wars UJirtafit fmwrrPr i W m <tnrartf<r 

aift ^ ai9^Knn: warwfaf— 

I 

V 

wtfififi irMff ^ 

^ ^TUtinr^ tfw irm«nf*f \) 

Ciiemistry of Digestion—The food we eat 
contains iive classes of penta-Bhautic organic 
compounds. From their radicles or predominant 
elements, the substances are named Earth-com¬ 
pounds,. Ap«compounds, Tejas-compounds, Vayu- 
compourids and A k^a-compounds. The Earth- 
compounds supply the hard formed matter of the 
body, the Tejas-compounds give the animal heat 
(or the metabolic heat), the Vayu-compounds 
are the sources of the motor force in the organism^ 
the Ap-compounds furnish watery parts of the 
organic: fluids^ and the A^caj'a-compounds contri¬ 
bute to the finer etheric essence which is the 
vehicle of the ^ conscious life. Roughly speaking,, 
the Earth«compounds answer to the nitrogen 
compounds in the food^ ^ Tejas-compounds to 
the hydro-carbons < hest*|>roducing} and the 
Vdyu*compoum^ to the carbo-hydrates (dynamic)*. 
. The. Ap-compounds arelthe watery parts of fooi^ 
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and drink. The flesh, for example, is a tissue 
composed principally of the £arth«compounds, the 
fat of the Earth and Ap compounds, the bones of 
Earth, Vayu and Tejas compounds. For purposes 
of digestion it is stated that different operations- 
of the metabolic heat ( perhaps different diges* 
tive fluids are also meant ) are required to digest 
the different substances in the food. 

The course of metabolism is described as^ 
follows :—^The eptire alimentary canal is called 
Mahasrotas ( the great channel ). 

The food goes down the gullet by the action 
of the biomotor force, the Prtiwa-Vayu. 

In the stomach ( WH S HUif ) the food becomes 
mixed up Grst with a gelatinous mucus wi) 

which has a saccharine taste, and then gets aci* 
dutated by the further chemical action of a diges¬ 
tive juice < W.—evidently the gastric 

juice is meant), Then the biomotor force, the 
Sam^na V6yu, begins to act and drives down the 
chyle by means of the Grahawi to the Pitta- 
.vaya (duodenum), into which bile comes down from' 
the liver, and thence to the small intestines (the 
). In these, the bile (or rather the 
digcs^tive substance in the bile as opposed to the 
cc^iiring element) acts on the chyme, and cen- 
v^s the latter into chyle ( W), which has at first 
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« ksilrf. taste (pungency). TWs icdntains 

a *»d wetamarpaoied condition 

*’*1 «f«anic ownpoundt, vis.; 

tf *".*f ^f^oMpound^ neater p^rts or 

foteeilfodnang Vay».compounds, and lastly, finer 
etheri^ conrthnents which serVe as the vehicle of 
consci^sness. The essence of chyle ( ) 

frost Bi^ tetestin^s Js driven by the biomotor 
foiW*, ^e PcAna V4yu, along swDhemant trunk 
(cf.th« thoracic duct) first to the heart {which 
18 a great rtsoiptacle of chyle ). and thence to the 
liver (iud die spleen V and in the livfer, the colour, 
ing sn|stance in the. bile acts on the essence of 
chyle, dajp^lly on the Tejas substance therein, 
apd, to ,it a red p^meot, transforming it 

into, blood, fifnt the j^aser part of chyle 

proceeds along the DhaOsairis, being driven 
by. the ,i bH>moitor fdree, the Vyina VAjm, all over 

When ^bteotf hi^been formed, the essence 
Of |chyle in.th«.:ijl0od, ^ted on by V&yn (hkimotor 
fo^e;) and flesh forming metabolic 

beafe), forh»s;,«ie the fearth^oropound 

contr**u6ng to 

this tmited^thbflitehidssae .thus iolrmcd) die H^ter, 
part goes t« feeder replenish, the flesh dssu^l 
oypr the bo^. ITie ^or essence <dflesh in IK 
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b^ood in th^ acted on agatn bjr V%ti (bionijf^tdr 
current) and the fat-forming metabolic heat 
irt the menstraum of lyitiph ( w X receives 

viscosity «nd wfciteneJ^ and produces the fatty 
, tissue, the Earth-compounds and Ap-compounds 

I 

of the food especially contributing to the product. 
This fat in the chyle (or blood), or ratherthe grosser 
part of it replenishes the fatty tissue of the body, 
but the finer essence of fat in the flesh iti the blood 
in the chyle, acted on by Viyu ( hioinotor current) 
and the marrow-forming metabolic heat, in the 

menstruum of ,lymph (), becomes hard 

( or crystalline), and forms bone, the Earth, 
V’^ayu and Tejas compounds Contributing principally 
to the product. The essence of the fat fills the 
hollow., channels of the bones, and acted pn again 
by biomotor Vkyu and metabolic heat, becomes 
transforiued intq the manrpw. The marrow is 
transformed into the semen, which is conveyed 
down by means of a pair of Dhamanis ( ducts > 

( ). lodged m its receptacles (^pWCT 

and discharged, by means of another pair of ducts 
(^ fryw l i i >. The semen, or rather all the 
elements in their finer essence, give off Ojas, which 
ret^ns to the heart, the receptacle of chyle and 
and again floods the body, and sufstains 
tWtissues, thus completing the wh€el(or seifrr^tUiro- 

lO 
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^ ^ ^ ^ao «*V 

ing cifcle) of m«t»)l)olism (irfciftli^ O. 

Ciimla unci V^g^Mi/a}. 

ft ja to l»C oote4 that, tturonigliDiit, the fluid 
in tbe^ i ur b)ood ) actb a^ the menstruum, 
4hou|j|i occa$kmally the l>mph^ which is itself <1 
dcrMl^ve frottt the chyle is added at in the case 
d Iheia!^ tiseue and the maitov^; and that each 
^techdlDg element or constituent of the body (wns 

takes up tfate proper organic com- 
pownddlrom the food*chy1e to fonn the neat element 
<or tisane. Throughout also, the chemical changes 
are dud to the metabolic heat nbidi breaks up tin 
<ompoands and recombiiiie^ kmt the operations and 
even %hgt veldcles perhaps of this heat are diflereat. 
For example, these iieai'^corpuscles in the biliary 
dncU produce the bi)e» but the bile secretion is 
suppoae4*«to contain two t distinct substances^ ( 1 ) a 
digestive fluid in tlu; duodenum tfnviiKn) which acts 
noa the chyme to produce the chyie, \nVMr ii|| mn- 

and (a) a chituting bifemibstance in the 
liver which adds a tad pigment to the chyle and 

it into blood fdani) 

sides, there are th^ee other biles, of which the 
actpieous humobr in the eye is supposed to be one 

{} helping in the formation of visual 

jmagitiai h TbU is the ww of Dh4Aan- 

.adbooLibitt '<4klkiGaV4t> holds tbei!e«iiJbo 





evMtoiltetkmt 
4 ive) functi 6 o^ (of 

animal beat arisin|f from tb^ ^r^bg;i^/ 
whole macliine. There are ^ree difierent 

jdl 

.and the successive transformations of th^ chyle 

* ^ ’ (I ' I 

r rt^^a^ PW iW ibhakraydfgit Shdhai^k^ 

•sthl^i ChafT. 14 ,S^ldka id; atsbc^ 
•onCham^a, Sutrasthtifa, Chap. sB), bat my 
is based upon the second hypothesis iivhich bas 
4 )refereace Of Chakrapkm It may be add^d 

.as a curiosity that each elenij(^< of #e 
.under j the metabodc fat^at & supposed tb gWo oil 

.a finkr essence y whicJh Wryes as Ibe 

.mitet^l of the hdxt istEitxeeding dleme^^^^ kiiid a. 
'diN^ss (er« which foams some of ^ 

> * ■ I . 

in the body, ( indudhif :^he nails* the heir, etc, ), 
besides setaining its own substance ( the gtoss or 
main part} which is driven along by tli^ ¥>l^s 
^tomotor dr vitil cufteot^ or by the SroUs 
to its destmkti^ id the body. Son^ idea qf tfed- 
lation appears to have been enterti&ied, for the 
beatt ivhich receives and then sends dOv^n thexhyw., 
le through the Dhatnanis gets it bac^ transfmmied 
dhto blood, add the Ojas alsd proceeds lt$m the 
ihedft Sh)d returns to ii -alohg the 
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Mitwart i ^ Rn^TTi i 

frw: in|ir ^snrfRifir^i Siuruta^ 

SdtrastMna, Chap. 46. Cf. also i^<iqv7MVi..Tmt 

cf^miT^ vnilir; frwjftWt i 

ih\d^ Clyi^. 41 . wonfi! w>mniT!, 

it ^ ^RMWl CTRT^. ^lf§RTi Ttffrriit* 

tin* iNw 1 ^ifirftKfT urtt iniT S 

TlffiVT: 1 ir tftlUfTRitW R m; I Cha- 

raka, quoted by Dalvana. f»t^ Rf^tRSMnf W 

vf ^ fk g i^ qn iii ?nr: 1 HTfur 
imnni^ xit'MtHfinPrtrit 1 fitwcr >1111 ^ atvr 
u ftM t f fwT, Ri wmiiinqiud ^ imfWWiti 

Wjf tW iqRq^a u< wq^q q; if| twt i w^thhtiwiiS tfT'JrT 

f%«Ts^>rtiqU! I uwBpwr *ni*rm^ Prj'qfir i....«»q^ 

RTJ qrqqiqq* i 

ArHIRRI^ U. .^’R^T’li' «f^ RTR^RI Wt f l u ft wWH 

rtArj rfr v Tn w R Ef n 1 t mif wi a ui qt inr' vk wnr- 

WMMifit 1 M qinPro qhr 

ima ^ 1 Efim»ii 4 f«rwT- 

^ V|!JW ‘^WJWW!, RKn’RMiraw RTtqJiifisr 
«R^«tRRii(i iUlNttr qiT q V R'M R ' Hi t «>ir 1 

wpntjiH^i tpi’^ ^ W"ft wi wRt 1 
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Safflfhit 4 , quoted by Aruita in his commenit'aiy 
brt Vigbha/a* wwr f NyrU M RW^i 


, I 

•<i!ifWiwirt«tf«, «t Tf nSr ir«rf 'rig jtwi i rt i i iwt 

j 

\ 

^iir^r<r-w«wrtRicn^ifm tufiiiuf*i ^Rryinw ixm^ 


TRiEiirin «>Wftw RWR^ dta R fR i RiTt 
iiNR T jp ^T a fil, gaitiHb^ct T iin xm XX nwfw f (Chak* 
radatta, Bhdnnmatl). This passage shows that 


the ‘venous blood^ was conceived td be chyle- 
essence mixed with blood, and that the circulation 
of the chyle so for as it was held to contribute 
its quota to the constituent elements and tissues 
of the body was really supposed to be identical 
with the circulation of the blood (WhT TlfiTTlEtvr 
R fjt ' i n' g iwafw )« This will be abundantly clear from 
the following account of the course of the chyle 
and the blodd :— 


«tT«r! wmtiyrr w'ftirt •wnWnfuj h '- 

«ar ^rm 'Wtr fw ^ fiifiwt nwfw i 

wrt n.Ttf^^sT^ fwsflr i.wi: ^i^it.-, 

I 

^ »rni^ «wts i i 

wns'ir tg Owi '■1^ 

iiyiT )ni4^: W'ren vwiidMwift H^i- 

»Tfw 5 |inrfii I ml; mwwmi wft^ 




HIKIHT tSUSMKSTRV 

ftcrf^v mhnt^ i> 

et sieq- 

TliU filler tfMence off dliyle which nourishes the 
Resh i|^st alcup be cer|ie 4 in the bJood| on U»r 

’itri^anij^o cfaaf>n«r hypothesis ( 

(For diiRrams of the central circulation and the 
symp 4 theUto* 8 pinal nervous system^ vi^eAppeu- 
diau The mechanism of life and the inheritaiicc of 
specific and other congenital characters are also* 
dealt with in the Appendix ) 

Formation of molecular qualities in chemical 
compounds :-<-The Charaka school^ which, we have 
seen, was an offshoot of the Sdnkhya ( cf. Charaka, 

Vim^a^thi^nay Chap. 8, armr flrrfirws miriiRr! wwr 

sut ug m i ilf g a r U Pf fn fir) supplemented the above 
aoeoemt of inorganto and organic compounds with* 
a oharaoteristicaily S^mkhya explanation of the 
formation of ipoleotildk qualities by chemical 
combination. In Ckaraka*s view, the colours, 
tastes^ etc. of the molecules of chemical com¬ 
pounds result from the eollocatton in unequal 
pftip<MdiiDm and . unstalde equilihriuia of the 
difeient forces latent ip the atoms ( Paramfiarua > 

themsfMres^ iflWw 

\wKm% ^^.r,eifne* imfiwcei eHWI- 

jChanJta-V 




of w ititetvt^g 

pie of the iimy in which n follower of ChtiA«L 
would account for thk colours of 'qheoiic^ COtik* 
pounds, 1 maf note the evplari ation given 
the late GangddiiarE Ka^irija Kaviratna in th^ 

Jalpakalpatarui a commentary on the Charaka- 
Samhild, pobUshed at Calcutta in 1B69, premising 
that the Kavird|a’$ view is pure and genuine 
Charaka dcMrtdne. Gangddhara begins wkh a sitti|lte 
statement. The qualities Of the atom^ be wntes, 
tend to produce similar qualities in the mofocule. 
A molecular qua lity is therefore the result of the 
conjunction or opposition, as the case may be, of 
the atomic tendencies When, for example, the 6ve 
lihutas combine to produce an organic compound 
(the human body ), Tejas, Ap and Earth tmid ta 
produce red, whifo and black respectively, but 
in the body (compound substance) the yellow 
<'olour may happen to be produced as the result 
of these tendenoies in that pardcular proportion 
and collocation. The point to note here is that 
the molecule forms a fresh collocationi rvdisiriiuies^ 
the and Energy^ and sets up new forces in 
the system which coming into play modify tlie 
potencies (or tendencies ) in the component atontmt 
and thus determine the resultant. This is'dahtmS'^ 
ted into a cnrioits' but Complete theoty of ttibedbnra 
of chemical compounds. 
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The colours ( mnd o0».er qualities ) oaf sioiple 

substance (an isomeric mode of any Bhlita) are the 

result of the potencies lodged in that particular 

coHocation of Mass* Energy and Essence. Now 
when twt> such substances unite, their colours 

•etc. tend^ to be produced, but the combination 

brings 0n a fresh distribution of Energy, Mass 

and Essence, and the forces thus set free may 
powerfully modify or even extinguish the separate 
tendencies or potencies of the component simple 
substances. For example, when we prepare a 
coliyriuai by mixing equal parts of sulphur 
and mercury (the black sulphide of mercury) 
we iind the resulting compound black. To 
explain this, it has to be remembered that 
each of the substances (sulphur and mercury) 
contains Sattva (Essence), Rajas (Energy) and 
Tamas (Mass) in different proportions, and that 
predominant Tamas (Ineftia, Mass) always pro* 
duces black, predominant Sattva (Essence) white, 
and predominant Rajas (Energy) red. Now in 
tibe black sulphide of mercury, the white of the 
mercury tends to produce white, and the yellow 
•of the sulphur yellow ; ind if these tendencies 
were not obstructed, the result would be a mixed 
colour* But, in the particular collocation in que 
tion, the Tamas of the mercury becomes intensive 
and the blgck of the tiow intensive Tamas 
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^exttfigoklies the .white in the nh<x>m|Khinded 
ttHiercuryi which was dae to pievailing ^Stt^aj; as 

I > • , 

welt as the yellow of the aacbmpoanded sulphur^ 
which was due to the cormhlned opeeaddh bf 

,, , , ' , j* 

white-producing Sattva aad red-producing Rajas. 
Again, when, with proper apparatus and by the 
application oC heat, we combine mercury and 
sulphur to produce . the red sulphide, of morcuiy^ 
the resulting colour is expiai ned by the fact that in 
this new collocation the Rajas (Energy )-^pro- 
ibably of the mercury, though Gahgddbara .does 

not specify—becomes intensive (wttQg')* and extiti- 
.guisbing both the white-producing Sattva of the 
■ mercury and the yellow-producing Sattva^Rajas 
of the sulphur, imparts a red colour to the com¬ 
pound. In these cases, as also in the formation 

• of red by mixing powdered turmeric with lime, 

whenever a new colour is produced in the 

• compound, it is to be expimned by the domi¬ 
nance of Tamas, Rajas or Sattva, or their combi- 

• nations, and the extinction of the uncompounded 
tendencies (or potencies ^ by the forces set free 

.in the new collocation. But there are other cases 
where the colour of the compound is a mixed 
colour resulting from the colours of the combinlr^ 
substances, when sulphide of mercury and 
calcined tin are mixed, the resulting colour , b 
•evidently a mixed one (Patala, pinkwhidb .is 





m, 

ttaidiljr eixplaiAiKi hy tb^ cdkhiri erf the coinpemeftt 
eletnentii (Hie red*of the epiphide of toe^cuiy and' 
the a^bke the celcttied tin V In the »aaie ¥rayy 
in a tnech|eotcal agg^regate^ as in a piece of doth, 

the coloarls white, where the threads are white. 

* 

wf nuftJtrfirtt’ wcwKwr 

' ^ wif <i' i i<' iJ>4 «m ^ntnnt «K<ir« ^ ^ fw P ^^a' 
qnthi’ vrntVT iwtf^ irw vatNq: n tswRift^r' 

I iTOT mi4t- 

W3^ws TW« ilBfirwir* wwnw: 

^VwiTOW^i m xiQqpirnniifTnrsf fe^Tfwr 

^ft I vaf Jr* J^h^x ^•rrjsPTwST/ iwftia L.IIL.L,1 

SubtT* f<ilif*»*r I Jt 

xw:enwFf«TWT e^wf li * wt: anjnwinw- 

« 

•■«(!; «ii f >r m w[ i t I Tfi» ju;^ nai J t lH *i < ii % 

^ HHiWiWwr iffUTui iiri^ M^pnx m 

Wfrffir* tern **'fini*’‘n**- 

*ai w« n < ty < «WT^ *«irf«d4' JiftoT j;iAve«- 

nii'MiiMii'n"t«lM jrJMm' <•«!?**'• * «viir i tj?r- 

l ifN wSH t Ji' » * >ft '* i«i<li ^*fwi **■ 




m ■-■--— . ■ tA-t -■ 11 . / «. ^ — * ^ fci « LjL ^ BkL ^^— 

w WW' wr^ffi^^tivf4iliit ^w 
wipiw«i *ff wwnm nww ^ ^ 

Wlf^'. WffH'lW --.l^-;^ .■l»l*ft'■■ Ifli^i ■ ' H# ig#- 

J ) ( JatpaJcft'^ataru, Stitra- 

sthana of Cliard^ka, k 98-^100 ;^<feditior^ putyff^ 
Islied t>y Bhttbaoackandr^ Basik, Cafciitta^ Saivivd* 
darattiikara Fted&i Sa^at 1925. ) Ja <|titte 
in a Itoe with Charaka’a eapliamatleo < 3 ^ tlm^haatoa 
of chemical conkpoofids which ha$ l;i!eeiis’;^mady' 
noticed. , . 

Pan»4ma-v4da veraus Xrambha-vdda:: Charakh^t 
view of the formation of a ;Oew <|uaUty,o^ a,,new. 
substance is based on the Sihkhya tesaching as to^ 
the conservation and transformation qi Energy, 
and brings chemical synthesis in a 1|ne with 

evolutionary change {ilTK^Tit). Oh this view, a 

new substance may arise by spontaneous or isome¬ 
ric dhange, by the inter-play of Energies within 
the system ol any given substance, in the absence 
of any action from without. , New qualities like 
new t substances are only readjustments of the 
old« and continual changes are gcdog on by 
spontaneous disintegration and recombindfioi^^ 
Opposed to this evolutional view of clpiii^ah 
synthesia is the Nyaya-Vabeshika ^oc^rfiie bl 

', ‘ ''' ’ “ 1, f' ’ ' 

Arambha-v&da, according to which no chah^ ol 
substance or quality^ no effeidt^ bi sil#lt, iebb'tikke’ 
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piace except by tbe action of one component 


•eiem<int (satbstance or quality) on another. A binary 
molecule,for example, cannot possess any *^eci- 
he quality^ ( } of a kind not represented 

in each the two component atoms. In the 

costiiie p^cess, no atom can exist free and uncom*'^ 
bined wiA another atom, and every ^specific quality' 
in a sabsl^nce can be ultimately analysed into the 
-union of two ‘specific qualities* of the same class 
in two ultimate particles which cannot be further 
Kiivided. A single colour, smell or taste in a single 
particle, until it can link itself on to another speci¬ 
fic quality its own class in a second particle, 
•cannot characterise any substance formed by the 
union of these particles as material causes. 
Hence an Earth>ntom cannot unite with an Ap- 
atom, to form a new ' substonce of which both the 
particles must be equally regarded as material 
causes. At, any rate, suclf a compound, if effected, 
would be smelMess, as of the two constituent atoms, 
only one/viz., the Earth*atom, possesses smelL A 
compound of Earth and Vdyu would be smell-less^ 
colourless and tasteless, ’ and so on. The Nydya- 


Vaueshika does not deny that there may be 
•compounds ofdifferent Bhiitas, nor does it 


deny tbe' causal operation of specific quali¬ 
ties as 'eSBc^iii or ener|risieg ( dynamic ) causes 


( snreaKer,. ItfAmfiin V hut"" it ref^^ to place 
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these compounds on the same footing as compounds 
of isomeric modes of the stime Bhdta ; and it 

' 1 « f 

accepts the ^materiar causality^ in such cases of 
only one of the Bhi 5 tas», regarding the others as- 

I. ' ' ’ ‘ I * 

co efficients’ ( 

The earlier Sankhyas including the medical 
schools of ancient India brushed all this aside as a 
distinction without a difference. The Vedantists, 
as we shall presently see, flouted this doc^ne 
of Arambha-v 4 da. The Jainas» in opposing this 
Vai^eshika view of atomic combination, bit upofn 
a solution of the problem of chemical affinity. 
Of hers again, found out a via media. They 
held, as we learn from the reports of Udyota- 
kara in the Nyaya-vartika, and of V^chaspati 
Mijra in the Tatparyyatika, that a molecule of 
the structure EA (one atom of Earth and one 
of Ap) would exhibit some variety of colour 
and taste resulting from the joint action of the 
atoms and of their several colours and tastes. 
But as in the combination EA only the £arth>atom 
possesses smell, and the Ap-atom is smell-less, 
and as moreover no quality in a compound sub¬ 
stance can result except from the joint action 
of the similar ( potential ) qualities of at least two 
component elements^ it follows that a molecule 
the structure EA would not manifest the energy 
of smell potentially contained in the Earth-atom. 
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HcAce^ admitting the combination £A for a 
smell^-lesa compound; the upholders of this view 
would suppose a molecule of the type ( L v. 
Iwo atoms of Earth and one of Ap } to explain 
any bi«B|iautic compound of Earth and Ap (like 
the plan! saps and fruit juices) which exhibits 
smell in ^^ddition to the peculiarities of colour and 
taste, (V4chaspati^8 comment on Udyotakara\s 
refutation of this view 


W^f f kafai ; I ^ wrt»5- 

anfw; irsits ^ inntwurt ^ nasafar- 


HTimafiit * ^ ^wr- 

iwww^[ wHif waifTOri^OT ^iwiautgier^: 
tlirmvmrcwtn tflr irww’i tn:- 

^ 4 

mm^t 44^ 44TC4min[ 1 wnPf 44: treums 4 

','■s , 

snwifPPws 11 


, Heas^ns of Time ^d Space. Size of atoms. 

The Siddhinta-S'irbmax^i igives the follomng 
: measiome df Time 

^ It^iaas (iiter) *«* 2 Ghatikds* 1 Kshaita, 

dCali#:, «K<; t Ghaiildt, 30 KdshMis « 
t4 Nir^ha^ ^ I K&ihJfA6, 3O Ta;t|>aras 

i00 'Tru/is *' t Taibk^rk. 

'■ ■■ ■ ' -'i ' '.' ' ^ 

This makea a Trpri of time equal 

a st^iadn. which is ^ near! v the inieaittrt of 
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the Paiamait^ of. as^ ^vten Viafewu- 

puriira (vide BM^ara's Siddfadnta-Sliroixiaiti-- 

* , * f I • 

The ahovo. ,ine asmies were .in iiee ainong the 
astronomerai but the p%5kists eoii^uted aq^dlhir 
to the fotiowing table given bolb iti tJdajaiia’s 
Kirai^ivali and Slddhara's NyAyakandali :-^30 
Muhiirtas ^ i day <24 hourly, 36 Kahk • 1 llti- 
hdrta, 30 Kdsh^/ids « t Kal^, riS Nimethas » i 
KashMi^a Lavas!« i Nimeaha^ j K^lmaa^.i Uva. 

, _ _ ^ wvinwi,apin^^ 

atm 

' ( Udayafift. Kir^iil^ali ). 


This makes i Kshasa of the Nydya^Vau^shika 
equal to ^ of a second. Tbe Nyiya assumes 
that the unit of physical change ( or the time 
occupied by, aay dangle antecedent step in a causal 
series ' befoi'e the succeeding st^ is ushered in) 
is equal to a Kshaita ( or ^ of a second ). The 
astronomers were familiar with far smaller mea¬ 
sures of time. The astronomical Truifi of time 

' ' I'' 

measures about the thirty-four-thousandth 
of a second. This is of special value in deter* 
mining the exact character of Bfadskaia a cfdm 
to be regarded as the,precursor of l>iiew$h ib the 
discovery of the principle of^ 4 he Cal- 
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cu)u$« as Well as in its application to astronotnii-^ 

t*al problems and computations. This claim, as 

> 

1 proceed jo show, is absolutely established ; it is 
ndeed far stronger than Archimedes’s to the con¬ 
ception a rudimentary process of Integra¬ 
tion. Bl^^hara in computing the ^'instantaneous 
motion*' f ) of a planet compares* 

its su^€0ssive positions, and regards its motion 
as constant during the interval (which of course 
cannot be greater than a Trufi of time, though 
it may be indefinitely less ). This tntkdlika 
motion is no other than the differentia of 

. i' 

the planet’s longitude, and Bapudeva S'astri 
claims that both the conception of the instant¬ 
aneous motion and the method of determininfr 
it plainly show that Bhilskara was acquainted' 
with the principle of the Differential Calculus. 
On the data before him, Mr. Spottiswoode re¬ 
marks that BApudeva^ S^^tri ^‘overstates the 
case.*^ BhAskara “makes no allusion to one of 
the most essential features of the Differential 
Calculus, the infinitesimal magnitude of the 
intervals of time and' space therein employed- 
Nor indeed is anything specifically said about the 
fact that the method is an approximate one.'' 
“With these reservations" Mr. .Sppttiswioode 
cot»tinu 4 s| be admitted that the formula 

'lie and the miethod of establishing it 
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bear a strong analogy to the corres^nding pro¬ 
cess in modern mathematical aatronomy'^ 
the determination of the differential of the planet’s 
longitude,—by no means the first step in, trans¬ 
cendental anal3rsis or in its application to astro¬ 
nomy). And Mr. Spottiswoode concludes by^ 
stating that mathematicians in Europe will be 
surprised to learn of the existence of such a 
process in the age of Bhirskara {circa 1150 AD. 
—born 1114 A.D.) Mr. Spottiswoode’s second 
objection that Bhaskara does not specifically state 
that the method of the Calculus is only approxi¬ 
mative cannot be taken seriously. The conception 
of limit and the computation of errors came late in 
the history of the Calculuses of Fluxions and In¬ 
finitesimals. For the rest, Bhdskara introduces his 
computation expressly as a “correction’^ of Brahma- 
gup^’s rough simplification* The first objection 
{ viz*f that Bhdskara makes no allusion to the in¬ 
finitesimal magnitude of the intervals of space and 
time employed ) would be more to the pointi if it 
were well founded. But it is not, and Mr, Spottis¬ 
woode’s error was due to the insufficiency of the 
data supplied to him. As a matter of fact, even 
Bhaskara’s unit, the Tru/i of time ( or Paramd^u ), 
is exceedingly small as the very name im¬ 
plies, being about one thirty-four-thousacAlth of a 
second of time. And in the passage in which 
Bhaskara describes tht process, he distinguishes 


II 
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between Stbtlla-gati and Stikshma-gati (velocity 
roughly measured, and measured accurately 
by reference to indefinitely small quantities, for 
SUkshma, as we have seen, has always a refer¬ 
ence to the A»u, the indefinitely small). Indeed 
he expressly mentions that the Sthfila-gati takes 
only Sthdla’-k&la ( finite time ) into consideration^ 
and that the determination of the T^tk^liki Gati 
(Stikkhma-gati) must have reference to the mo¬ 
ment (), which is an indefinitely small 
quantity of time being of course smaller than his 

unit, the Truri. (Cf. fmm n’ftr: iRvr fgvilT 

wnpiifWrt .wr^t^rfronr 

ftiftwrw* upwft 1 wnT : i iwrr a 

I ^nrf^^vrfirj uTTror wftr- 
WT w iTWfw aiirer^i* W • 

nothing can be clearer than this conception of 
^momentary^ inotion«-^Bb45kara, Siddh^nta-Sliro- 
mai^i, Ganitddhy^ya, Gatisphutiprakara»a: cf. 

also nfiminr* m «T XXX «linair:, ibid., cf. also 

Golidhydya, TatkaUki-karana-vdsani-prakara/fa, 
where Bhiskara points out that the mode of com¬ 
puting adopted by the A^chdryya ( Brahmagupta ) 
is a rq^gh simplification. The computation of 
, relative vinoilon and the idea of resolved com¬ 
ponents , of motion were of course familiar to 
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the astronomers.r-(Cf, itV invrtiw^r '<iinfti| 

»rfiniWT ^ wf^R 1 iM. ) i may 

. ' • ’ ' \ I, , ,, _ 

add en passant that Bh^skara*s fotntiila ; for th^ 
computation of a table of Sines also impHes ,his, 
use of the princSpIe of the Di^erential Caloulus. ; 

Measures of weight and capacity. .The Amara- 
kosha mentions measures of three kinds—weighty 
length and capacity ( )• 

The Krzsb^ala (Gufij^, Raktikd^ the black and 
red berry of the Shrub Abrus Precatoirius) was 
employed as a natural measure of weight. So 
K/'/shwala berries on the average weigh 105 grains 
Troy^ and this must be taken as the basis Of our 
computatioUi though in current practice 80 Krish* 
/mlas are taken to be equivalent to 210 grains. 
One KWsh»ala was supposed to weigh as much as 
3 medium<-sized barley seeds ( ai«T ww), one of 
the latter as much as 6 white mustard seeds 
( ^ h one white mustard as much as 3 Rdjt 

f A 

mustard seeds (TTfsi ^ n*), one of these seeds 
as much as 3 Likshas, and one Liksha as much 
as 8 Rajas or Trasarewus. 

We now come to conventional measures. One 
gold Mdsh^ was the weight of 5 Krfshiralas of 
gold, I Suvar»a or Tola weighed as much as 

1 —' - i 

16 Mdsbds, and one Pala as much as 4 Suvamas 
or Tol^s. A Pala of gold therefore W'el^hs 3^*0 
Knshwalas ( Manu, Chap. VIII, Vishnu, Chap. IV^ 
and Yajnavalkya, Chap. I)- 
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A of gold therefore would weigh 6-^^ 

grains^; a Told, 105 grains, ( in current practice it 
weighii nearly double as 1 have stated); and 
a Pali^ 420 grains Troy< 

Tlw measures for silver were the following :— 
I Silver Mdshd *2 Krtsh^^alas, i Dharana « 16 
Silver^M&shds, and i Pala • lO Dhara»as. A Pala 
of sil^r would therefore weigh 320 Krfsh/jalas. 
In other words, the Pala was a fixed measure of 
weighty and was ^qual to about 420 grains Troy, 
or double this, if we take the Krzshnala of current 
practice. 

A Pala, which equals 320 Krz'shnalas, was sub¬ 
divided by 4, 16 and 5 successively for gold, and 
by iD, 16 and 2 successively for^silver. A Suvar«a 
(or Told) of gold corresponds roughly to a 
Dhara»a of silver^ and a gold Mdshd to a silver 
Mdshd, but tj^l^sises ( or volumes) are not the 
same, and w^ toast not therefore conclude that 
gold was supposed to^ be heavier than silver in 
the proportion of 5 to 2. 

We find that 1296 Trasare»us equal i Kr^h- 
izala. A Trasarcwu, as a measure of weight, there- 

1 e- _ 

fdre, is the equivalent of t/tt a grain Troy, 
or double" this according to current measures. 

But the Trasarewu of physics is a different 
conception. It stands for the minimum visibile, 
i. It?., as fthe physicists define it, that which is 
dis^f^ihie as a glancing particle in the slan- 
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ting beams of the morning ( or afternoon ) sun, 
coming into a dark room through a chink or orifice 
of a window. This is a measure of sise (or rather 
stimulus limen). 

Mi.'asures of Capacity. Here the standard was 
furnished by the Ku^ava (fTfW), a vessel described 
as 3 Angulis long, 3 Angulis broad, and H Anguli 
deep,—with a cubical capacity of 13! cubical 
Angulis. 4 Kudfavas i Prastha. 4 Prasthas= 

I AoT^aka, 4 A ^Aakas=i DroTra^r and 4 Dro;2as== 

I Kh^ri or Bh^ra. 

24 Angulis make i Hasta, cubit, tvbich niay be 
taken to be 18 or 19 inches. A Ku/Zava was divided 
into 4 Palas, and there can be no doubt that ori¬ 
ginally water of the weight of 4 Palas was found 
to be actually contained in a vessel of the cubical 
capacity of a Ku^ava. If we take the ancient 
cubit to have been 19 inches, the Kuiava would 
contain nearly 4 Palas of distilled water at 
30" Centigrade. On a cubit of 18 inches, the 
Ku^ava would contain about 34 Palas. 

The Kudfava in current medical practice is 
supposed to represent a cubical vessel, each side 
being 4 Angulis. This would give a capacity of 
27 cubic inches, if we take the modern cubit of 
18 inches The Kavirijas take a Ku</ava to 
contain 8 Palas of water, and as 1 Paia«320 
Kr^shi^alas, and 80 Kmh^alas are now taken to be 
equal to 210 grains Troy, a vessel of a capacity 



\ 


HINDU CHEMISTRY 


of 1*7'cubic inches is^^cprclingly suppo^jed to con¬ 
tain ,&bout 6720 grains ^**0X1;—which is not very 
wide:of the niark, being about 1*3 per cent/short 
fordistOIed water at/Si*'Fahrenheit.' 

SiifjS of the minimum visibile ; size of an atom, 
'l^e sapposed thickness of the’ just discernible 
the sunheain called a Paramatiu in Tech- 
^hpa^stra/( and a Trasarenu in Natural 
Phii^sdphy ) follows directly from Varihamihira^s 
tablil Pax^an^inus' make! Rajas (or Ratha- 
rent^"*^?* M'^asara), 8 Rajas make i V&ldgra 
(fifs^ent of hair), 8 V 41 i»gras make i Likshd, 
8 Likshas make v Ydkd^ 8 YdkIrS make i Yava, 
8 Yavas ( the Manasara has 4 ) ^make 1 Anguli 
(sup^aiiior)^ 24 Angulis make 1 Hasta { cubit, esser 
cubit, 18 inches). The thickness of the minimum 
visibilt i the finest perceptible mote in the 
slanting sunbeam ) is therefore taken to be 3.2-"^ 
or of stn. inch. The volume of a spherical 

Trasarenu (or Paraminu of the Silpa-sastra) would 
therefpre be f. n of a cubic inch. It may be 

here noted that such a Trasarenu is supposed in 
the medical schools to contain 30 chemical atoms 
( ParamaonS of Natural Philosophy) according to 
on^' or 60 . accor^ng to anothor; The 

i^ize ai> :a1^m -mnat-^ibeo have been conceived 
to W' Tr.3.5-’i ,8-*' of a cubic inch. 

■- %fir 

» il lhpat~ ''V ■*** VarAhamihira, 

VriS^'l^h|tA, Chap.«57, VSloka Jr-^P»i n n ; n ?l 
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Tllft HTftr 

im wftf imwp n s i *4irf., Sloka i,— Ct. Vip^ 
■^ronir* wm iwpn' vti^tviq. i mnwnrt . wit 
mmvg m tnt*rPprwi I Ch. also, 
fiijinn rtxntt^i ) I 

The magnitude of a Par^ss^u is called P 4 ri« 
jnddnalya Nyi^^a-Vai^eshika, 

the name suggesting that the Param 4 iius T«^ore 
conceived to be spherical in shape. The Nydya* 
Vaijeshika calls a Param^wu a&jmere point without 
any dimensions, but in the Sihkhya-P^tahiala, 
a Paramd^u, though indefinitely small, had- still 
dimensions, being divisible into Tanrodtras, which 
were themselves integrations of Bhiitddi. The 
diameter of a spherical Paramd?ru must have been 
conceived to be less than 3.2-* * of an inch {i*e. 
less than the conventional Paramdwu with which 
linear measures begin ), and the volume of a Para- 
m^nu would therefore, in accordance with Bhds^ 
kara’s formula, be smaller than ^ 7r.3*.2*** or 
7r.3^.2-*^ of a cubic inch where tt -> 4 Jt 5 * The 
Tanmdtras were conceived as smaller still. 

That these were conventional measures .arbitra¬ 
rily assumed goes without question, for, of course, 
Ihe Hindus had no physical data for a^ mathe¬ 
matical calculation of these minute quauitities. 
A Vdlagra (hair*tip, or finest filament ;;pf.;lwur), 
for example, is taken to be,.3,2“:^% ofvafi ipck 
thick; i e. less than one five4housandth fraction 
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of an. inch m thickness ; and a fibril of the net¬ 
works of Dhamani or N^i (nerve) that supply 
the ppres of the skin (papillae ? 

Susruta) was supposed to be about a 
thousandth part of the finest hair in thickness, 
or T+s the *mii%ifnum visihile^ and therefore 
about 3’io'*2“*^* of an inch thick (cf- 

fmi OTtft, Panchadari), but 

it is evident that these measures were arbitrarily 
fixed upon, instead of being arrived at by calcula¬ 
tion or actual measurement. Indeed, Charaka 
expressly states that the number of S'iras and 
Dhamanis in the bodytthree million fifty-six thous 
and nine hundred ) is only a conjectural estimate 

—S'arirasthana, Chap. VII), 

My account of the chemistry of the Sdhkhya- 
Pdtahjala, and of the affiliated Yoga and medical 
schools, has anticipated in several points the views 
of the Veddnta and ^e Nydya-Vaireshika. The 
chemical facts, ,processes and apparatus are in¬ 
deed common to all the schools. In the following 
account of the chemistry of the schools other than 
the Sdhkhya-Pitafijala, 1 will confine myself to the 
theory of the subject, and even of this 1 will attempt 
only the briefest outline. 

The Veddntic view 

The Ved^tists believe Miy 4 to be the ^material 

) of the world. The power 



HINDU CHEMISTRY 


169c 

of M 4 y£ is the power to realise the unreal—^to im» 
part practical Reality or mediate existence to 
that which does not and cannot possess abso« 
lute Reality or self-existence. M 4 yd is at once real 
and unreal, while the Brahma (Self ) is absol^ 
ute Reality, absolute Intelligence and absolute 
Bliss. The world evolves out of Mdyd (in^T- 
), so that Maya in the Vedanta replaces 
the Prakr/ti of the Sahkhya. But Mdy^, and 
by implication the world, originate out of Brahma, 
not by a process of evolution (xrft?Bn«r), but of Vi- 
varta ( self-alienation ), The self-alienation of the 
Absolute, acting through Mayd, produces in the 
beginning A^kd^a, one, infinite, ubiquitous, impon¬ 
derable, inert and all-pervasive. The world thus 
begun goes on evolving, in increasing complex¬ 
ly. The other Sukshma Bhutas, classes of subtile 
matter, evolve from A'lca.ra, in an ascending linear 
order,—A^kdra giving off Vayu, Vayu giving off 
Tejas, Tejas giving off Ap, and Ap giving off 
Earth. Ankara, one. infinite, all-pervasive, has the 
capacity of sound. Vayu, subtile gaseous matter, 
emanates from the universal Akd.ra, and is instinct 
w'ith the potential of mechanical energy (impacts 
pressure). ( 4 :K»ir, 

^ HI I If—Vid vanmanorafijin! ). 

Tejas, subtile radiant matter, emanates from 
Vayu, and contains in potentia the energy of light 
and heat. Ap, subtile viscous matter, is the 
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transformation of Tejas, and is instinct with 
the energy that stimulates the nerve of taste, and 
lastly. Earth, subtile hard matter, which is the 
transformation of Ap, possesses the latent energy 
of sn^ll. 

Bnt the subtile rudiments of matter must be 
compounded in various ways, to give rise to the 
grosSfOonatituent matter of the world. These forms 
of gr|ss matter are called Mahabhutas. There 
are hye kinds of Mahabhdta (i^ross matter corres¬ 
ponding to the live Sukshma Bhutas ( subtile ma¬ 
tter , and the process by which a Mah^bhuta is pro^ 
duced from the Sdkshma Bhutas is Called Pahchi- 
kara»R (quintuplication). All the live Sukshma 
Bhdtas are present as ingredients, though in 
different proportions, in each xMah/ibbtita. 

The Mahabhuta Earth, gross earth-matter, is 
composed of four parts of subtile earth-matter, 
and one part each of the other forms of subtile 
matter. The Mah^bhdta Vdyu is composed of 
four parts of subtile gaseous matter and one 
part each of the other forms of subtile matter. 
And similarly wHh other Mahdhhlitas. 

Hence if ak, v, t, ap, e, represent the five forms 
of subtile matter { Vdyu, Tejas, Ap and 

Earth >, an4 AK, V, T, AP, E, stand for the corres¬ 
ponding Mah4bhtkas> we may represent the con- 
of tlie Mah^bbdtas as follows : — 
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AKaak^. (v^. apj. ej, ak4 beings the radicle, 

V ss (akj^* t,. apj.' e,), beings the radicle. 

T *t4.' (akj, v^. ap,. e,), being ihit radicle; 

' V * 4 

AP aap^. (akj. e,), ap4 being tbe jradicle. 

E sse^. (ak,. v,, t^. ap, ), 64 being the radicle. 

In forms of gross or compounded matter, the 
potential energies for qualities) become actualised. 
The Mahabhdta A’lc&ra manifests sound s V6yu, 
sound and mechanical energy ; Tejas^ sound, 
mechanical energy and heat-light ; Ap^ the energy 
of the taste-stimulus in addition ; and finnlly Earth, 
the energy of the smell-stimulus added to the 
foregoing. 

The PafichadajTi characterises the different 
Mahdbhlitas by their typical sounds ; e./r., Alcj'uN'a 
by the edio (hollow booming sound); Vdyu ( air) 
by a sibilant sound, hissing, susurration ( imitative 
symbol, Visi ) ; Tejas ( fire ) by a puffing ( or roar- 
ng ) sound ( imitative symbol, Bhugubhugu ); 
Ap (water) by a liquid sound (imitative symbol Culu- 
Culu, gurgle, pi ash-plash, glut-glut ) ; and fiinally 
Earth by a splitting or rattling sounds a crack 
or a thud ( symbol, kad-kada ).-Chap. II. Bhdtavi- 
veka, S'^Ioka 3, Panchadaji) 

Others hold that A'icdra, Ether, never enters as a 
component part, and is always one and in^yisible. 
In this view, the four, Mah^bhu^as—V 4 yu, Tejas, 
Ap and Earth alone are supposed to be com- 
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pouilded, and by a process which may be called 
quaternion (cf. the Neo^Platonist quaternion) 

V » V, ( tj. ap,. e,) 

T = t, (V,. ap,. e, ) 

AP =x ap, ( V,. t,. e, ) 

E = e, ( V,. t,. ap, ) 

These compound forms, as before, are supposed 
to e^rercise their specific energies actively. Others 
again hold that the Mahabhdtas—Tejas, Ap and 

1 

Ear^ alone are compounded by a process named 
Trivrft-karawa (triplication). Thus T = t^ e^), 
AP ap, ( t^. e,), E = e, (t^. ap, ). 

The Sukshma-bhdtas are forms^ of homogeneous 
and continuous matter, without any atomicity of 
structure ; the Mahabhutas are c omposite; but evea 
these are regarded as continuous, and without any 
atomic structure. The Veddnta speaks of Ann 
(Param 4 ;iu) not. as aii ultimate indivisible discrete 
constituent of matter, but as the smallest conceiv¬ 
ably; quantum or peasure of matter. In the 
Sdhikhya doctrine, the atomic structure is ordinari¬ 
ly accepted. The Gu»as are supposed to be 
Risd bounded and indefinitely small 
in size ( except the Guwas giving rise to Ak£sa. 
and Manas which are unlimited nxrW^^f) 5 and 
hence the TanmUtras and Param£;?us must be 
conceived to have a discrete structure. 

4 As i have already noted in my account of the 
gene^^t of Tanmatras,. and Paramdnus^ various 
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schools of Ved^ntists ( e:g. the Rimdnujists and 
the followers of Niinb^rka) combined, in the or- 
thodo!: fashion of the Siiir2tis and the Pur4;2as, the 
Veddntic theosophy with the Sahkhya cosmology 
especially as regards Prak^^ti and the order of 
creation and dissolution. For example, the Vedinta 
kaustubhaprabh^, fortifying itself with teats 
from the Vish»u PutinaL and the Subala and Go- 
pala Upanisliads, contends that, at the cosmic 
dissolution (Pralaya ), each Mahabhiita merges 
into the one that preceded it in the order of crea¬ 
tion by first disintegrating into its own proper 
Tanmdtric form (TwrrsrarTT ), and that the Mah^ 
bhdta Akdsa merges into the original Tanmatras, 
which then lapse into Bhdt 4 di, the supersubtile 
rudiment matter, proto-matter ( Chap II, Pada 3, 
Sutra 14). 

Parindma—Evolutionary Process :—When the 
Mahdbhdtas are once formed, the different kinds 
of substance are derived from them by the evolu¬ 
tionary process called Pariwdma (trans* 
formation;. Matter is constantly undergoing change 
of state. The effect is only the cause in a new 

collocation ( ). Change 

is of two kinds 

(1) Change by a spontaneous process, without 
external influence, including isomeric change 

(.^Tirrfw ^PCiCTir). The Ved 4 ntists believe in 
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.spontaneous disintegration and reintegration, 
Actioi^ from without, impressed force ah extra, is 
not, pac€ the Naiy^ikas. always a condition of 
chang^ of state ( whether of rest or of motion 
nor isi it necessary that more than one substance 
shoul| combine to generate another substance or 
variety of substance the formation of curds 
from milk, of ice from water eic ,) All this is direc¬ 
ted a^inst the Nydya doctrine (^rambhav$ds). 

( 2 ) Change due to combination with other sub- 

s^tancOT.. (), Such combination may 

produce (i) a compound substance possessing like 

qualities with the constituents (SFiTTsrarivf^iTH'vffi), 
or ( 2 ) unlike compounds with new qualities, **hetero- 

palhic effects" ()• Any new qua¬ 
lity thus evolved through (chemical) combination 

is called Samhata-bhuta-dharma (). 
the intoxicating power of the fermented rice and 
molasses^ which does not exist in the ingredients 

taken separately, (aim 
yg gT m fflf J T » TOlt)-: this Samhhuyakriya 
( ) corresponds to chemical com¬ 

bination, and the Vedantists, like the Sihkhyas, 
explain this only ss the evolution of the latent 

energy; (ilppgjiritfiff ) in a new collocatian 

Btit, unlike the medisvaf 
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Safikhya. the Vedanta freely recognises the com¬ 
bination of heterogeneous Bhuta«. Thus, £artb« Ap, 
Tejas and Vayu freely combine in different 
proportions and groupings to produce the variety of 
substances in the world. For example, the animal 

organism is a compound of all the hve Bhdtas (inip- 

iT^ffur). It is not merel)' the concomitant or efficient 

causes that may be heterogeneous to the material 
cause, as the Naiyayikas contend, but several 
heterogeneous substances (or Bhdtas) may unite as 
‘material causes' to produce a new substance.' 

The Vedantists resolve all activity, physical, 
vital as well as psychical, into modes of motion, 

subtile cosmic motion ( 

Sankara ,* WT%T: TWHWr«^,-Tn 

Sankara); but they give a separate substantive exis« 
tence to the agents, the vital principle (mil) and the 
mind (IH: ), though these are also evolutionary 
transformations of the Sukshma Bhutas (forms of 
subtile matter). What is common to the Ny^ya, 
the Vedanta and the Sahkhya is that Consciousness 
or Intelligence ( ^irar) transcends Matter ; but the 
Naiyayikas as pluralists hold that vital and psychic 
cal activities are also immaterial and cannot be 
resolved into motion ) ;r-'the Ved&ntists 

resolve these activities into subtile motion, but 
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ascribe them to a substantive quasi-material Life 
Priciple and Mind, the all-mirroring Intelligence 
(^nrsir) alone being immaterial and transcendent: 
and the Sankhyas accept the substantive existence 
of the Mind Principle (nw:) as derived co-ordinately 
with the Sdkshma Bhdtas or Tanmatras from in- 
•dividualised Prakr/ti ( Ahahkara), but resolve Life 
into a mere resultant activity of the bodily organs, 
viz., the organs of sense and movement, and the 
psychic principle ( IR:). 

mnr 3»r: 1 

f 

w I wmiiT iT^^hfir- 

it€t^ wmiifti mm 

i ^'RiP5ri[WTT?i!rTOT 

xngTf»r ^ ^- 

^ncnr^^r i itur^iftr ^\arT- 

^ i finr* 

iTr^i||'r*r^fhft I VidvanmanoranjinL 
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^ wT«n[ ^ flr^r^ri^rirfir 

fansri^ iTTfe I 1CT TOT’T: 

^ ^rrOTT^iTTrf^T^ Tfw W^*T I ^W- 

^sTTiT^ ^airr«(fir I %r^wiffT:T<5j^iir?“ 

^fMTvnjwT^T I T!:%%T fir TWrnir ^nEr’ 

>• # 

ar ^ oMM^ : Tfir«i»nn2j^ 1 

A S* 4 

^?iW?arf»T^iT Tfw 5T irftiirrin^TrrRn^r 1 zajf 

mw artuTi^nTOft 1 n^jr 
TTfCT»iH »37ft«rTfof^in^«r, ^fntm* irf^- 
’3ftT:TF^“^«»Tf^in^«r 1 '«fsr 

a^nr^r* ^^rnar** ^«T«ifFr Ikfw 1 S'ankara, S^riraka-bha- 
shya, Sutra 7, Pada 3 , Adhydya II ). 

The atomic theory of the Duddhists : —Tli^ 
Vaibhashikas and the Sautnintikas hold that the 
Vayu-atoms are touch-sensibles, having impact or. 
pressure for their characteristic property, and 
by aggregation form tho element Vayu ; the 
Tejas-atoms are colour-and-touch-sensibles, hav¬ 
ing heat for their characteristic, and by aggre¬ 
gation form the Tejas Bhuta ; the Ap-atoms are 
taste-colour-and touch-sensibles with a characteris¬ 
tic viscosity, and form the Ap-element by aggre¬ 
gation ; and finally the Earth-atoms are smell-taste 
colour-and-touch-sensibles possessing a character¬ 
istic dryness or roughness ( ), and by their 

aggregation form the Earth-element. The Bhutas 

T2 
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thus originated combine to form aggregates, which 
arc classed as inorganic substances, organisms and 
organs. ( —Udyotakara's extract 

from the Huddhist Sutras, Nyaya Varlika, Chap. I. 
^hnika i, Sutra 14. cf. Vachaspaii’s fuller extract 

also the Buddhist comitientai A^ :—^TifTsTiiT^ 

^i^r: I rfTr^tSfifi: ^rfur Yftt'arir- 

'^canft—Vachaspati, 'J'atparyyatika, 

loc.cit.-also ^mf^-r^'c/r Udyo- 

takara, Chap. Ill, i^hnika 2, Suua i5J,— K/</e also 
S'rfnivasa’s Veddnta-kaustubha, ( hap, II. Pada 2, 
Sutra T 8). 

The atomic theory of the Jainas :— Of the nine 
>4:ategories of the Jainas^ that of Ajiva (the not-soul 
fi^r non-Ego) consists of live entities, four of which 
are immaterial ( viz., merit, demerit, space 

and Time, and the fifth, material possessing 

figure ). The last called Pudgala (matter ), and 
this alone is the vehicle of Energy, which is essen¬ 
tially kinetic, i.e, of the nature of motion. Every¬ 
thing in the world of not-soul ( the non-Ego) is 
either an entity (), or a change of state in 
an entity (irqf^). Pudgala (matter) and its changes 
of state ( ), whether of the nature of subtile 

motion () or of Evolution ( irfiirUT), must 
furnish the physical as opposed to the metaphy¬ 
sical basis of all our explanations of Nature. Pud- 
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gala (Matter) exists in two forms,— Anu (atom) and 
Skandha (aggregate). The Jainas begin witli an 
absolutely homogeneous mass of Pudgalas, which, 
by differentiation ( ^^) breaks up into several 
kinds of atoms qualitatively determined, and by 
differentiation, integraiion, and differentiation in 

the integrated ( —Uma- 

s/ati, Chap. V, Sutra 26), forms .aggregates (Skan- 
dlias). An Anu has no parts, no beginning, middle 
or end. An A«u is not only infinitesimal, but also 
eternal and ultimate. A Skandha may vary from a 

binary aggregate () to an infinitum 
(^HHWillll^^). A binary Skandha is an aggregate of 
two Anus (atoms), a tertiary Skandha is formed by 
the addition of an atom (A^/u) to the binary (^T^^) 
and 80 on ad infinitum. The ascending grades 
are (i) what can be numbered ( ),( 2 ) indefi¬ 
nitely large ( X ( 3) infinity of the first 

order (), (4) infinity of the second order 
( ), and so on. 

General Properties of Matter :— 

The specific characters of the Pudgalas (Matter) 
are of two kinds, (i) those which are found in atoms 
as well as in aggregates, and (2) those which are 
found only in aggregates. Qualities of touch, 
laste, smell and colour come under the first head. 
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The original Pudgalas being homogeneous and 
indeterminate, all sensible qualities, including the 
infra-sensibe qualities of atoms, are the result of 

evolution (). Every atom thus evolved 

possesses an infra-sensible ( or potential ) taste, 
smell and colour, (one kind of each) and two 
infra-seiisible tactile qualities, e.g. a certain degree 
of roughness or smoothness (or dryness and 
moistness ? ) and of heat or cold. Earth-atoms, 
Ap-atoms, are but differentiations of the ori¬ 
ginally homogeneous Pudgalas. The tactile quali¬ 
ties ( ) appear first, but quali¬ 

ties of taste, smell and colour are involved in 
the possession of tactile qualities. An aggregate 
( Skandha ), whether binary, tertiary or of a 
higher order, possesses ( in addition to touch, 
taste, smell, and colour ) the following physical 
characters :—(^i) sound, (2) atomic linking, or 
mutual attraction and repulsion of atoms, (3) dimen¬ 
sion, small or great, ^4) figure, (5) divisibility,* 
(6) opacity and casting of shadows, and (7) radiant 
heat and light. ' 

Sensible qualities. Tactile qualities are of the 
following kinds—hardness or softness, heaviness or 
lightness (degrees of pressure ), heat or col(}, 
and roughness or smoothness (or dryness and 
viscosity ^ ). Of these^ the atoms (A;zus) possess 
only temperature, and degrees of roughness' 
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or smoothness, but all the four kinds of tactile 
•qualities in different degrees and combinations 
characterise aggregates of matter from the 
binary molecule upwards. The Jainas appear 
to have thought that gravity was developed in 
molecules as the result of atomic linking. Simple 
tastes are of five kinds,—bitter, pungent, astringent, 
acid ami sweet. Salt is supposed by some to be 
resolvable into sweet, while others consider it as 
a compound taste. Smells are either pleasant or 
unpleasant. Mallishena notes some elementary 
varieties of unpleasant smell, the smell of 

asafoetida, ordure, etc. The simple colours are 
live-black, blue, red, yellow and white. Sounds 
may be classed as loud or faint, bass ( thick ) 
or treble ( hollow ), clang or articulate speech. 

The most remarkable contribution of the Jainas 
to the atomic theory relates to their analysis of 
atomic linking, or the rnnlual attraction (or 
repulsion ) of atoms, in the lt)rmalion of molecules. 
Tne question is raised in Umasvatrs Jaina Sutras 
(circa A. D. 40)—what constitutes atomic linking ? 
Is mere contact (or juxtaposition) of atoms 
sufficient to cause linking 'i No distinction is here 
made between the forces that bind together atoms 
of the same Bhuta, and the chemical affinity of 
one Bhuta to another. The Jainas hold that the 
different classes of elementary substances (Bhiitas) 
are all evolved from the same primordial atoms. 
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I ^ I 

wfw TOTTWi f > 

?ri5iT<ii^?^: wijT TiTT 1 

I J TOTH^: 

#^mff^TI^: I ^XTIcT f?3ril|ir: I TUX* 

41*dj4MI^44^<|lHI414««fT^f Tg ^ pfglTTfT ff ^XT R i 

wiiT^ iB^j I I nx :if TTir^4i.tfn^ ^ 

tt ^xn^xr I ^jsfT^ I ^xit^ vwfxr i 

Tirf^ffTnnr tIxt i i wfw 

xrxnf^fxr i f^rso^r^n^^^i i ^ wroi- 

TlXffRTij I -g^W^: » ?g i) iys^ Tl^fxr i 

3rTOi?jTirf^>xT«rt 9R^x3xir«s:xrr?irf % trr^xir^i^I xr 
•jrtfH I ^nf ir«n?iT ww^xj^mpswfxrf f^x«7XTt 

^rori ^ 1^r%3r xf^ xrxi^t" usmn^' 

f%xnzi«TiTfHf ^ Tfw I I xf I xrwnrf ■ 

arjTircrjir wfw ^rroixit ^r HTrfw i n^xrai i 

If^Xirfx^X^ST ?5^?TOTIR ?^m \ffT I 

ws{^^ xi i gyM ^ig furirti^ Tf^ i xii^^lit i xjiiRxrx^ 
xRWT^ x(3i5ft HTrfxr Tfxr i ssisn^ f^irf^rS^Tir 
TOTRI wt. XRxftfxr I ^ia!>«BrS I n 

TCifiwnRxjnrRt vwRf irajt xr^fif i f^xjxffT^feir- 
\ flfi5«nxErf>Rrf^^5^ f^x'^ I T^^xfir 

TRixf?xixirxfx»iiiilT^ 

^ I WAIT ^ 
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ftf ^ ^jT^rf^^-a^nrfwT icffr i 

I ^^raprftffJTTiir: i TTfT?aiTin?[ i ^- 

^ trft5BrT%T ii^fw Tfw i 

I wa? xnft^iTfii^ i ?jir- 

ufOTTir^ K^?r i • 

Umjisvrtti, Tattvarthiidhigama, Chap. V'). 

The Nyaya-X'ai^eshika chemical theory ; a 
brief summary. 

I must content mysc‘lf here with a brief and 
rapid sketch of the chemistry of the Nyaya Vai.^^e- 
shika, which I shall elaborate in connection with 
the mechanics and physics of the ancient Hindus 
in a separate paper. 

The relation of the specific characters of mole¬ 
cules {and higher aggregates) to the original 
at'jmic qualities is reduced in the Nyaya-Vai^veshiK^i 

to the following canons :— (a) ^ITaiRJW' 

I (I?) ^-arTT^: ^ 

( Mere ^*5^ is used in a narrow technical 
sense, so as to exclude the qiiasi-compound sub¬ 
stances). (c) 

I (r/) 

WR«iT?arRiii3irT: i 
No separate explanation is necessary, as the 
canons are embodied in the following exposition. 
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Theory of Atomic combination :— 

The four kinds of Atoms are Earth, Ap, Tejas- 
and Vayu atoms, possessed of characteristic mass, 
numerical unit, weight, fluidity (or its opposite ), 
viscosity (or its opposite ), velocity ( or quantity 
of impressed motion—Vega) ; also characteristic 
potential colour, taste, smell or touch, not pro¬ 
duced by the chemical Opi‘ration ol heal < 

j- 

Aicasa has no atomic structure ( and is 

absolutely inert ( f^tpsiRr), being posited only as the 

•> 

substratum of soand, which is supposed to travel 
wave-like in the manifesting medium or vehicle of 
Vayu (air). Only the other four Bhutas unite ( or 
disunite) in atomic or molecular forms. The or¬ 
thodox view is that, the presence of Earth-atoms is 
necessary whenever chemical transformation under 

the operation of heat ( ) takes place. 

Atoms cannot exist in an uncombined state in- 
Creation (S"iv&ditya, Sapta-padarthi-commen¬ 
tary, where, however, it is noted that still atmos¬ 
pheric air is believed to be monatomic in structure, 
/.c. to consist of masses of atoms in a loose uncom¬ 
bined state—iTT 
^■aq: l) 

The atoms may combine in one or other of 
the following ^ays :— 
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I. One Earth-atom, by an original tendency, 
unites with another, to form a binary molecule 
( ). In the same way, binary molecules of 

the other Blidtas are formed. The atoms are 
possessed of an inherent Parispanda (rotary or 
vibratory motion ), and when they unite in pairs, 
xo /ong as there is no chemical operation under 
the action of heat corpuscles^ the original qualities 
of the atoms produce homogeneous qualities in 
the binary molecules. 

The question as to the existence of a triad, 
a tetrad, a pentad etc. of atoms is one of the moot 
points of the Nydya-Vai^eshika. The orthodox 
view is that, the primordial infinitesimal particles 
( atoms ) start with an incessant vibratory motion 

(Raghu- 

natlia S'lromard—xni^r^TT^in'S 
Udayana, Kusumdnjali), and an inherent impulse 
that drives them to unite in pairs—a sort of ‘mono¬ 
valency'', as it werCy exhausted with the formation 
of a binary molecule- The binary molecules now' 
combine by threes, fours, fives, etc. to form larger 
a ygregates as well as the variety of elementary sub¬ 
stances, the particular collocation in any case being 
not only determined by physical causes, but also 
serving to satisfy the ends of the moral Law in 

creation (wr, ^). TSjfil 

sr i i 
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I TOiff mcwt 

■*r^* ^«RT I w 

imr ^ ^T w ^snrc^ni^T 

■apfsir I ^nwxftm ^fr; i S^rfdhara, 

Nyaya-Kandali, I ) Cf. Vdchaspati’s 

report, Bhamati, Chap. II., Pada II. Sutra II. TOT 
^gr^ffTOTTTO ?nn5rirT^.»rrcniTOrT?r). Pra- 

^astapitda appears to have originated this view 

Pra^astapada, irrOT?!rf5T^i??!ri|;) ; but that another 

view was also maintained in the V^aiseshika School 
is evident from the brief summary of Kawada’s 
system given in Utpala's commentary on the 
Vr/hatsawhita> and this ipdeed also follows from 
S ridhara’s admissions in the Kandali. On this 
view, also, atoms have an inherent tendency to 
unite, but some unite in pairs, others in triads, 
others in tetrads, etc, This may happen in two 
ways,—either by the atoms falling into groups 
of threes, fours, etc, direct, or by the successive 
addition of one atom to each preceding aggregate, 

A triad ( Tryawuka ), then, holds together three 
atoms (A«us), not three binary molecules (Dvyawu- 
kas) as on the orthodox hypothesis. Similarly with 

tetrads, pentads, etc, qrornnr: f’^fTOrmfsR^- 

1 ifT^ 
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xr^HTiar Jir^^r z-m- 

^ 5 [*rrfi; I Utpala, Chap. I. Sloka 7 ; cf. also 
SVidhara's admission, ^rawr TOTTaipft 

>> 

iraTfil 3^T ). S ankara 

seems to speak of two binary molecules in the 
Vai^eshika as forming a tetrad, (TT^fxr ^ 

—S ariraka-Bhashya, Chap. II, Pada 
20, Siitra, II, where the Bhiimatj gives a forced 
interpretation ). 

These binary molecules are grouped by threes 
fours, lives, etc. () to form different 
isomeric modifications. The variety of Earth- 
substances is due to differences in the arrange¬ 
ments of the molecules, ( e.g~ their greater or less 
density, and, above all, their grouping or collocation 
■5^^, ^Si^inr^fsiTO), which account for the sj^ecific 

characters ( ^iTTWrfir) manifested by the.se iso¬ 
meric substances. Wt ( ^ ^ ■sarf^TT^nr- 

1 Prajrastapadw, 

I I irfir- 

f^i^ 5 ?arrf^xrft^: 1 iiOTissrTf^^ ^siro- 

^9rTc[ WHTT ^211 ^'srt : OTf 

I S ridhara, Kandali, ibid, 

%t?TT i ^f^- 
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^ f ^ ^ 0- 0% ^ 0^ ^■s •>.* ^ 0 0\.0* 0^.^ ^0--^ _ 

iic[*fir^TiiT 5 !rftwmrwm^^^^^r?rsr«n: i ^ f^ T^if- 

fS5rr?i!^ ^iii^fw I ■zrfifirf^?r^5w^^^^5^- 

trf^iriTIirrSrf^ • IJdayana, KirM7/dvHli, t&td. 

These original differences in molecular grouping 
leading to distinctions of genera and species, 
however mechanically or physically explained, 
come also under the operation of moral and 

■H 

metaphysical causes (). i-e.y of ideal 

ends in the moral government of the universe, 
W'hich are superimposed upon the ph)\sical 
'Order, but which do not come Mnthin the scope 
of Natural philosophy. An elementary sub¬ 
stance thus produced by primary atomic com¬ 
bination^ mB.y, however, suffer qualitative change 
under the influence of heat ()■ 
The process is as follows :—(i) the impact of 
heat corpuscles decomposes the binary (tertiary, 
or quaternary) molecules into homogeneous 
atoms possessing onlythe generic characters 
of the Bhuta concerned (2) the impacts 
of heat particles continue, and transform the 
•characters of the atoms, determining them 
all"in the same way ;—(3) the heat particles 
continue to impinge, and reunite the atoms so 
transformed to form binary (or other) mole¬ 
cules, in different orders or arrangements, which 
account for the spedfic characters or qualities 
finally produce^ The Vaiseshika holds that 
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there is decomposition into homogeneous atoms, 
transformation of atomic qualities, and finally 
recombination, all under the influence of heat. The 
Nyaya on the other hand thinks that the molecules 
and larger aggregates assume the neu" characters 
under tlie influence of heat without decomposition 
into homogeneous atoms, or change of atomic 
characters ( or fqtTCTTTV ). 

fq^nr; I 

iTRrgjir^ 

^rr 

fm^ -mveth f^irT»r: 

f^mi I ^r^rrf^ia^ffRTT- 

^R??^nnr:-TOv?Vm^!rT: 

ITSIS^ I xr^’ WJRTWTTlljr- 

ilT^ XUT I ^nftt m 

?l«irT nfc ur w ^ 

in^3!r irfinc^ir^im^fipTTi^ Tfn 1 

( Jayanta. Nyayamanjari. ). This is 

the Vai^eshika view, but Jayanta himself in¬ 

clines to the opposite view ;— 

^rn:«iDw^^ 5 iTO^:^in^^i?in%T- 

TTCnT: W fiy^T TO lH W I I tlftt/. 

The Nyaya view :—il Tgpr^iff^xrft:- 
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that impinge on the atoms, or the 
nature of the impact ( 

TfH n 

I ■^r^'sr 

^ Tf f^riiw- 

f^rT^rom I Vide also Udyo- 
takara, III, 2, Sutra 14. Cf. also 
V^chaspati, I, I, Sutra 4. 

^«r Prsw ^ " gi i r vc Hgi^ ^ 

^Tc[ f*rqwiif^ ^- 

f^ni:) I 

Now when the atoms have all been 
determined in the same way, they 
begin to recombine again under the 
impact (or impulse ) of the heat- 
particles in binary molecules, (or 
tertiary, ctc.)^ and these in higher 
aggregates. It seems to be generally 
held that, at the final step one or more 
atoms of one constituent substance 
unite with one or more atoms of the 
other constituent substance or sub¬ 
stances to form a molecule of the com- 
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pound ; but the question is not of 
much significance for Mono-Bhautic 
compounds of the first order, as, in 
these cases, the atoms have before 
this all lost their distinctive characters 
and become homogeneously trans¬ 
formed. The compound so produced 
will possess the new characters of 
the transformed atoms^ so far as 
taste, colour, smell, are concerned, 
but as the molecular arrangement or 

structure may vary, 

different compound substances may 
result from the same components. 

Mono-Bhautic compounds of higher 
orders ;—Again, Mono-Bhautic com¬ 
pounds of the first order may chemi¬ 
cally combine to form higher com¬ 
pounds, and as the ultimate Bhuta 
substratum is the same, the process 
of decomposition and recomposition 
will be essentially the same as before. 
The only doubtful point is whether in 
this case the component compound 
substances are broken up only into 
their constituent molecules, or into the 
original homogeneous Bhtita atoms. 
Some of the later Vai^eshika Scho- 
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liasts hold that the latter happens in 
every case of chemical composition, 
however complex, but the earlier 
Vaiseshika conceived that in the 
case of compounds of compounds, 
the decomposition does not proceed 
so far as the original Bhuta atoms ; 
but that it is the spccihcally deter¬ 
mined atoms constitutinij the mole- 
cules of the component compounds 
that are transformed under the impact 
of the heat corpuscles ; and then one 
such transformed atom (one or more 
according to another version) from the 
molecule of one component unites with 
one similarly transformed atom ( one 
or more according to the other version) 
from the molecule of the other com¬ 
ponent. Pr/uastapada, the great Vai- 
.seshika Doctor, holds this view. When, 
for example, in the fertilised ovum, 
the germ and the sperm substan¬ 
ces, which, in the Vai^eshika view, 
are both isomeric modes of Earth 
( with accompaniments of other 
Bhhtas), unite, both are broken up 
into homogeneous Earth-atoms, and 
it is these that chemically combine 
under the animal heat ( and bio-motor 
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Energy, WT^ ) to form the germ-plasm 

(irm). But, next, 'when the germ- 

plasm develops, deriving its nutri¬ 
tion from the chyle ^ blood) of the 
mother, the animal heat breaks up 
the molecules of the germ-plasm into 

its constituent atoms ( iHmaiUHIV- 

), into atoms specifically 

d^^termined, which by their grouping 
formed the germ-plasm, and then these 
germ-plasm atoms as radicals che¬ 
mically combine with the atoms of the 
food constituents, and thus produce 

cells and tissues. ( wmWT— 

Titnrr 1 iina: 

"jfYlTBrir ^f%[TiifT*n^TC ^ircrw- 

^ahlftfuiR TTlHfll J Mi.il 

I . 

...wisr ^^iwmfn 
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W7ffWirTc[ ^T^TT- 

TOTTurfir: HIT ^-nnr nfhcwrwrrM^ 

TW'TT I S'ridhara, KandaH, 

I ) In this hypothesis 

(qraiRT), it is assumed that the 

atoms are similarly transformed, i.e.^ 
become endowed with the colour, 
taste, smell, etc. of the product (the 
cell or tissue), the moment before 

the chemical combination takes place. 
Similarly, when milk is transformed 
into curd, one view is that the trans¬ 
formation takes place ( under internal 
heat) in the constituent atoms of 
the milk molecules, atoms specifically 
determined as milk, and not in the 
original atoms of the Bhiitk (or Bhutas) 
entering into,the composition of milk. 

(Cf. 

I Ilt- 

I Nyaya- 

bodhinf, on Annam Bha/^a’s Tarka- 
sahgraha. ) Cf. Dinakari, on the other 

hand— 

() i) In these cases, the atomic 
contact is called constituent contact 
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( ), and all the atoms are 

equally regarded as material causes 

( ^T^T*fwTi:ni or ) of the 

compound. 

B, Hetero-Bhautic ‘quasi-compounds'.—■ 
The Nyaya—Vai^eshika maintains 

that in the case of bi-Bhautic (^or poly- 
Bhautic) compounds, which are only 
quasi-compounds, there is another 
kind of contact between the hetero¬ 
geneous atoms of the different Bhutas, 
which may be called dynamic contact 
and is distinguished in its operations as 
Upashtambha, Vish/ambha or Avash/a- 

mbha or In some 

cases, it so happens that the atoms 
of different isomeric modes of the same 
Bhuta do not chemically combine 
under the mere application of heat ;— 
they require to be surrounded (and 
‘excited’, ‘energised^) by atoms of 
different Bhutas. For example, in 
the case of the oils and fats as well 
as of plant saps and fruit juices the 
Earth—atoms must be dissolved in water 
( Ap ), and it is onjy when the water- 
atoms ( Ap-atoms ) congregate round 
the former that dynamic intra-atomic 
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forces are set up, and the Earth-atoms 
(with the water atoms in dynamic con¬ 
tact) now take on peculiar infra-sen- 
sible characters (colours, tastes, smells) 
under the impact of the heat corpus¬ 
cles, and then, under further impact, 
fall into groupings or collocations 
(of a very peculiar nature, to be pre¬ 
sently explained) which determine 
the nature of the composite substance 
thus produced. Here it is the water- 

atoms that are dynamic (), 

and excite the Earth-atoms, and these 

substances, oils and fats ( and 

), as well as acids () are, 

because of the Earth radicles regard¬ 
ed as Earth-compounds (or Earth- 

substances ). (Trrtip 5 r-ir^iTfiri?TOrJCF^rfir- 

UTIRJT: I ^«rt 

Udayana ). In the above instances, 
Ap (water) acts as dynamic (Upash- 

/ambhaka, (viTViirv )» hut Tejas 
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and V&yu can also act in the same 
way on Eartli-particles. Conversely, 
Earth-particles may act dynamically 
on the atoms of the other Bhdtas. 
For example, in the case of mercury 
and the metals which are conceived 
in the Nyaya-Vai^eshika to be igneous 
bodies (in fact they are supposed to be 
formed under the subterranean heat 

), the Tejas corpuscles are 
believed to form the radicles, and the 
Earth-particles are dynamic ( ^ue«|| 4 h ). 
( wwRiffSr w 

■wrwifk I 

^ii™Tf«srr 

1 Udayana, 

Kiraz/iivali, 1 CL also 

^^swrfiraEfir xnfWt^pr btc- 

I ) 

It may be here noted that Gahge^a, the 
author of the Tattvachintdmam, 
conjectures that even gold can be 
evaporated or made to disappear by 
the application of intense heat ; 
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^ siwir*. 

#^nhf w^jpnrr i But 

Mathurdn4tha notes here-Vip MI 

But while every Bhuta can act dyna¬ 
mically as ‘ energiser’, 

‘exciter’, it is the Earth-Bhuta alone 
which is capable of exercising the 
power of arrest or inhibition of 

molecular motion or the motion of 
particles due to gravity as in fluids 

( Vish/amblia, or the power 

of counteracting the tendency in a 
given set of atoms to fall into a pe¬ 
culiar order or group (). 
( sr ^ »r«KNfe«nfw 

I Udayana, Kira- 
Mavali, I ^mrr- 

t sjr- 

I Vardhamana, Kiranavali* 
praka^a, tdid.) 

Oils fats, milks—Bi-bhautic quasi-compounds^ 
with Ap as energiser :—Oleaginous substances 
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( ^ ) are divided by Udayana 

into (i) oils, derived from vegetables, (2) butters 
derived from milk, and (3) fats derived from 
animals. The medical schools, as we have seen, 
recognise animal oils as distinguished from vege¬ 
table oils. Vegetable fats ( e. g. ) are 

also mentioned. Vachaspati in the Tdtparyyatiku 
contends that mustard oil has not the flavour 
and smell characteristic of the true oils ( sesamum, 
linseed etc, ), and is classed with the latter by 
convention. Judged by the flavour test. A^miksha 
(the casein substance formed by mixing milk- 
curd with hot boiled milk) is to be classed 
with milk substances So also Takra, whey,— 
but VAjina, the thin fluid that is left after 
the A^miksha ( casein substance) is separated, 
cannot be classed as milk. It may be added 
that the milks and curds as well as oils and 
fats derived from different species of vegetables 
or animals are supposed to differ in their ultimate 
structural arrangement, and therefore in kind; 
but Vailabha thinks that the ghees ( clarified 
butters ) prepared from different kinds of milk 
are of the same kind ; in other words, the milks 
and curds are ‘polymeric’, the ghees (clarified 
butters), ‘i8omeric^ using these terms, as before, 

in a loose general sense. 
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Udayana, Kira«dvalr, 
I Vallabha notes that ghees do 
not differ in kind, as milks ( and curds ) do :— 

^Bnft 

I—Vallabha, Lilavati. Compare 
Vdchaspati, II, 2, 65 :—'TOf^ 
T%w I ^ irnr®irnfl^rf i 

K^mwi^ 1 1 g 

^nftPT^ ^ infill wrgT?[ 

I 


III. Mixtures like soups^ solutions eici — A soup is 
a physical mixture. When meat is boiled in water, 
there is the application of heat, with chemical chan¬ 
ges in the meat, but the combination of meat-parti¬ 
cles and water-particles in the soup is only physi- 
cal combination, and not a chemical one. It is 
of course not a true compound, neither is it a 
quasi-compound, like milk ( in which the water- 
particles are ‘energisers’ of the Earth-particles). 
Milk, for example, retains its milky substance, 
when it coagulates or becomes solid, (this of 
course is also the case with mono-Bhautic sub¬ 


stances whether elementary or compound, e. 
water, which becomes ice, ) but the substance 
we call a soup or ^jolution ceases to be a soup 
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or solution, the moment it solidifies. Udyotakara 
notices gruel, baths, and lyes ( alkaline solutions ) 

as mixtures of this class 

TfmjSXi 1 Vartika, Chap. I, Alinika i, 
Sutra 14). % nnr ’^cnwpnirai'r’rf 

Htin: H ^ iflf I 

TTr^T: I Udyotakara, Vartika, Chap. I. Alhnika 
1, Sutra 14. Plde also Vachaspati's comment: 

^•ariSilllir HlHf ^ 

niHHfr ffHrnPiH^nTnTnrwRiT^ 1 

Hlfff nWHlfsT fSIfIT I 

IT a WTfw? n iran^anj^ Tfir 

HififftHfi I Vachaspati, TatparyyaUka, i 6 td. For 
salt and alkaline solutions, vide Kirawavali—Hc[ 

’«:%T ifHT » Udayana, Kirawavali, 

Chemical action and Heat ;—The operation 
of heat is of course universally implied in chemical 
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combinations. Where the application of external 
heat is wanting, Vatsy^yana, the great Doctor of 
the Nyaya, points to the operation of internal heat. 

{c.g. eftiwbng*. 

l—Vdtsyayana-Bhdshya, 
Chap. IV, A^hnika i, Sutra 47 ). In the case of com¬ 
bustion, we have seen Vijndna-bhikshu explain 
the heat as latent in the Earth-substance, the 
fuel, from which if breaks forth. Udayana 
points out that the solar heat is the source of all 
the scores of heat required for chemical change in 
the world. The change of colours in grasses, for 
example, is due to Tejas, in the form of latent 
(invisible) heat, not in the form of Agni ^ and the 
cold in winter cannot take away this store derived 

from the Sun. ( ff 

■5fTwn5i%i3: ^ 1 atrsDr 

*0 

^ ^ • W ^^TT f ^Tngfrr- 

jLtj.«,o:^.r-^^jaTfaafen’c[ aiwiroar rl^airsr^ 

^HSRliaT^ ^ t Udayana, Kira« 4 vaU 

1) Similarly, it is under this 
solar heat that the un:ipe mango ripens,changes 
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colour, taste, smell etc.f showing that there is chemi¬ 
cal transformation or subtile decomposition and 
recomposition going on ; and this is also the case 
with the rusting of the metals, which is a combus¬ 
tion due to the solar heat ( xrrir) even as the 

conversion of food into chyles and of chyle into 
blood are instances of chemical action due to the 

internal animal heat ( or ). 

But the kind of contact with heat-corpuscles, in 
other words, the kind of chemical action ( luir) 
which transforms colours is supposed to differ from 

that which transforms flavour etc, ( 

and irrar) and this last from that which produces 
a change of smell, or tactile quality. ( wm 

fH^rfH^r^TTWhlT: t?TWT; 
?T » ■arerrf^ iTOHfi'Prfwr- 

«"ai«i^’pn 

2fii -mft 

^TfinT3ii)TO«%; i tct* 
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TTTf€wroiT^«rT««wii>??f2fTT 
fygrTift^g ;Mn R i T ^i ry: j w iftw^surr^^t vtc- 

iT^^T ?riw 

wrts? i wjirt 

WIlUl^WT^^ I WTTO^^trrf^fWfiirCTCilTWrir- 

I nw: mmmUmnm nf 

Tfw I Nyayabodhini on Annam Bha//a^s Tarka- 
san-^raha ), Heat and light rays are supposed to 

consist of indefinitely small particles which dart 
forth or radiate in all directions rectilineally with a 
sort of conical dispersion and wiMi inconceivable 
velocity. I'liey may either (i) penetrule through 
inter-atomic (or inter-molecular) spaces as in cases 
of conduction of heat which when applied under 
the pot boils the w'a^r, or fries the paddy where 
there is no chemical action in the pot. no decom¬ 
position and recomposition of its atoms, no change 
in the moJecular collocation ; or. as with light 
rays in cases of translucencv or transparency 
(ijPWfT) penetrate through the inter atomic spaces 
with Parispanda of the nature of deflection or 

refraction (tiNarV^Tipf, Udvotakara), in the same 
way as when fluids penetrate through porous bodies 
(wfli fimr^wf TTfc^f: mu Tfw—Udyo- 
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takara, commenting on Vatsydyana's 

Sutra 47, Alinika i, Chap. HI.) or (2) 
impinge on the atoms, and rebound back—which 

explains reflection ( —Varahami- 

hira, rfbrw:T^^V—Vatsyayana ) or otherwise be 
obstructed by the atoms in their path, which would 
explain degrees of opacity, the casting of sha¬ 
dows, etc,t all these operations being also physical, 
and unattended with decomposition and recom¬ 
position or alteration of molecular grouping, or 
(3) lastly, strike the atoms in a peculiar way, 
so as to break up their grouping, transform the 
physico-chemical characters of the atoms, and again 
recombine them, all by means of continual impact 
with inconceivable velocity, an operation which 
explains all cases of chemical combination. 

Wc[ irnfrfT- 

Tm iPT^fw inTBrUTf^fir 

I (Udayana, Kirawavali, 
—taken from Viichaspati, Tatparyya* 


tikii, 1) Cf. also ( TlW: 

S 3 ’ 

%*nniT ^ ^ 1 Vdchaspati— 

funufwnfM TTTIBT^V I 

mi %ift: I ^wmnr: ^ Wi- 


irTRir^^fm iranRrTv=w^ ^ 1 


ibid. Cf. 
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«tjiXL:RrinrT TnfruiDn^T^friiw j 
Udayana, ^QhfHpTQTi^i in reply to the objection — 


^ ff Trr«r nfwwrf^ ir fmm- 

^UTR* iwr5^?WTt%iBR n^n^TrnjjRrrfr 

^incn^ I ( Udayana, tbid. ) Definition of ^«swr - 

I. ^^Tf^ir ^ TTTTO^ZI 


Hinft^TnftRiwnr l Udyoiakara, Chap, in, A^hnika 

f, Sutra 38. un-^Tirr:!^; 

^imr I Sutra 47, where Udyntakara note.s—^i’R- 
irfsT^TH:—^^T^iTRT ^ 3510^ ^nlTi’niti 
iR«?^j|irnr<5r Tfir 1 Vachaspati 

explains ^351 y a f ^ RTRiRri^: ^-aRTTr sr 

■ayiPRw^r fRnrsR 

rtT : %T?TiftR 7 ifi i Cf. Vatsy^- 

jH 

yana on Siitra 47, A hn^ka i. Chap. III. On the 
other hand in chemical combination, 

Wi fr i^^^A^ I ^ «f»T- 

TinTT ^ filfJtT, fqraiTlT ftvrr!, fnmric^ 

^imint«T%nrfipnwt etc. —Jayanta, Manjari, ^(ir^waR- 

^??«w I For opacity, shadows, etc., vide wr?TT i| 


?tw:TOiwriR^«n^ Hj^rnwT i^iiranv- 

ofjwit I wr ^ ^ «»m»' iwr wiiifir i ftw;*- 




HINDU CHEMISTRY 


211 


':q:4^iiw<irrr^ •^nrr i ^liiift 

■aiT«n?|«r:59T^3f^fiT n mfir im:VTTiinfw i Udyotakara, 

Chap. IV. Ahnika 2, Siitra 25. For reflection, 
and its laws, I quote passages in my paper 
on Hindu Physics and Mechanics, to which 
the student of the history of Optics is referred. 

Arrangement of atoms in Space :—The Nydya 
conceives atomic magnitudes as Pdrim^;2^alya, a 

term which indicates a spherical shape. ( nfi;- 

—5'ankaramwra). 

Fo conceive position in space, Vachaspati takes 
three a!:es^ one proceeding from the point of sunrise 
in the horizon to that of sunset on any particular 
flay ), ( roughly speaking, from the East to the 
West);—a second bisecting this line at right angles 
on the horizontal plane, ( roughly speaking, from 
the North to the South), and the third proceeding 
from the point of their section up to the meri¬ 
dian position of the sun on that day, ( roughly 
speaking, up and down ). The position of any 
point in Space, relatively to another point, may 
now be given by measuring distances along these 
three directions, i. e. by arranging in a numerical 
series the intervening points of contact, the less 
magnitude or distance being that which comes ear* 
iier in this series, and the greater that which comes 
later. The position of any single atom in Space 
with reference to another may be indicated in this 
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way with reference to the three axes. But thi^ 
gives only a geometrical analysis of the concep¬ 
tion of three-dimensioned Space, though it must 
be admitted in all fairness that by dint of clear 
thinking it anticipates in a rudin»entary manner 
not only the foundations of solid [ co-ordinate) 
geometry, but also of the geometry of position, 
and especially the conception of Space as a 
Manifold, which alone can serve as the basis 
of a generalisation comprehending all different 
possible kinds of geometry, Kuclidean and non- 

Euclidean. 


?r 

Trfw: wt 


Vachaspati, Tdtparyyatika, Chap. IV. Alinika 2 , 
Siitra 25. 


The original physical arrangement of atoms is 
also given. Each atom is in contact with six other 
atoms, which giv^s a cubical arrangement, 
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’f’tprr hit rn\vt: %t:h- irnrrrfr: 

^^WlJsnrgHf: H I 

Cf. also the objection in the Buddhist Karika. 

W imr I HHfr 

fxiH?! WJTH^Tinsi^: n This is the typical primordial 
arrangement, and variations in the collocation 
of atoms and molecules (HI^, as 

we have seen, were conceived to account for 

the variety of isomeric modes of the same Bhuta, 
as well as of mono -Bhautic and poly-Bhautic 
compounds. 

The molecular arrangeiiKMit in the case of 
ia-Bhautif* compounds is \ery peculiar. Two sub¬ 
stances, say P'arth and Ap water), form a quasi- 
compouiul, first, and each substanct* breaks up 
into atoms, one atom of Karth comes into contact 
with one of Ap. Hut the two do not form a binary 
molecule. Instead, this contact of heterogeneous 
atoms leads to a ( urious result. 'I'he atom of Earth 
combines with a neighbouring atom of its own class, 
and forms a binary molecule. Simultaneously 
the atom of Ap combines with another Ap-utom, 
and forms a binary molecule. Now the first binary 
molecule links on to the atom of Ap. and 
similarly the second binary molecule links 
on to the atom of Elarth. The moment after^ 
the tw^o binary molecules take on the physico- 
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chemical characters of Earth and Ap respectively, 
and simultaneously with the assumption of these 
physico-chemical characters, the binary molecules 

enter into complex contact (). In 

all this process, work is done only in the first in¬ 
stant, in the contact of an atom of Earth with one 
of Ap—the resulting contacts, of atom with binary 
molecule and of the binary molecules with each 
other, involve no further expendition of Energy. 

Thus we get a particle holding two binary 

molecules (of Earth and Ap respectively ) in com¬ 
plex contact, and such particles continue to be 
formed. In this way the particles of the two 
substances arrange themselves, and the peculiarity 
of this molecular arrangement explains the resul¬ 
ting mixed or compound qualities of this class of 

quasi-compounds. ( 

viTcurr- 
^nr; i.w 

imut iirfi- 

toT I imt 1IT% 

mvBiiwxKmmrf 
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mm mni amr: i 

trrfS^ mnm x ir»irwi% i 

(Praiasta- 

pada-Bhasliya, l) 

The whole process may be graphically re¬ 
presented as follows ;— 



E — an atom of Earth, Molecules of a bi- 

\V = an atom ol water(Ap). Bhautic quasi-com- 

^ ^ a binary molecule pound j-graphic for- 

jJ. of Earth. mula of complex 

contact. 

. a binary molecule 

^ 1 ^ of water (ApJ. 

1 Vvill conclude this account of ancient (and 
mediieval ) Hindu chemistry with a note on the 
conception of molecular (atomic ) motion, Paris- 
panda, and the' different varieties of such motion 
which were conceived to account for the physical 
phenomena of sound, light and heat. Any attempt 
to differentiate rigidly between Mechanics and 
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Physics on the one hand and Chemistry on the 
other at this primitive stage would be an idle 
affectation. My paper on Hindu Mechanics and 
Physics will give a detailed exposition in a sepa¬ 
rate treatise. 

Parispanda :—Resolution of all physical action 
into motion :— 

Parispanda sometimes stands for motion molar 
as well as molecular, but more often for the subtile 
motion of atoms or molecules. The radical mean¬ 
ing of the term is whirling or rotary motion, a 
circling motion, but it may also include simple 
harmonic motion ( e. g. vibration ). All action, 

operation, work (fisBirr, is ultimately traced 

to this form of subtile motion lodged in the atoms 
or in the matter-stuff. The Vedanta, for example, 

speaks of a cosmic vibratory motion ( 

—►S'ahkara). — A ka,va, in the Vedanta, as 

we have seen, is the first stadium in the evolution 
of Matter, which gives off Vayu, which gives off 
Tejas, and so on ; but A'lca^a (Ether) itself passes 
through two stages before the emanation of the 
Sukshmabhuta V«lyu (l) the motionless ubiqui¬ 
tous primordial matter-stuff (answering to the 

Sahkhya Bhutadi) called Punlwam kham 5 @r); 

and (2) a subtile integration, the pure unquint- 
uplicated Sifikshthabhuta called Vayuram Kham 
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answering to the Sitiikhya Tanmatra 

stage), ft is this subtile Xka.va, in its Tanmatric 
integration, i. <?. in the derivative form, which is 
subject to an incessant Parispanda. The gaseous 
stage of matter ( the Vedantic V^ayu ) is in¬ 
deed matter in a state of Parispandic motion 

—.Vaukara). So also the bio¬ 
motor and sen&ori-motor principles apart from the 
directive Intelligence of the Self 
(iTTOiTtir— hctto* 

— 5 'aiikara 'Fhe S>ihkhya also conceives 
tliis Parispanda to characterise every process and 
I'henomenon of cosmic e\olulion ( "pfc- 

—V’achaspati, Kaurnudi ). Bhiitas, orga¬ 
nisms, mental organs, as modes of Prak/vti 
(^considered apart from the Intelligence of Purusha) 

are all subject to this Parispanda 

^ irftnf I—\achaspati on Karika 10). 

On the other hand, Prak/vti as the Avyakta, the 
a-cosmic, the un-manifest ground, with resolution 

only of like to like ( ), is devoid of all 

Parispandic motion ( ir^rfci 

fOTf, WBTTiti ^rifirr I on Kdrika 10). 

The Nyaya-Vaijeshika finds Parispanda in all 
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forms of matter, except A'icdja which, in that 
system, is non-atomic and incapable of any change 
or activity (). But all atoms from those of 
Vayu downwards, are in incessant motion. The 
world at bottom is an infinitude of continually 

whirling ( or vibratory ) particles ( 

—Raghunatha ; —compare 
also Udayana-Kusumahjali, Stavaka V.— 

% I ). All physi¬ 

cal action consists in motion. The Ny/iya-Vai- 
jeshika rejects force, power, operation ( vfiir) 
except as modes of motion. Jayanta indeed states • 
we do not acknowledge any mysterious power or 
operation, which the senses do not and cannot 
report to us. But this denial of Force (irflif; 
and of unperceived and unperceivable operation 
() is put forward as a philosophical 
( epistemological and metapliysical ) proposition 
to justify the Nyaya analysis of the causal nextin 
into mere invariable and unconditional antecedence 
among phenomena without productive power 

or efficiency {— 

Bhasha-Parichchheda). It is not of course intended 
to question the existence of Parispanda, which is 
of the nature of motion, and which, though subtile 

and therefore infra-sensible and 

not ), is "the ultimate form of all physical 
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activity, (irfinsra^ vyf I 

•gffP HT : .’HmW W^VK- 

•^?ir ^RT RRarS I R -amriT- 

I Jayanta, Nyaya-Manjari, i^hnika I ). 
The effect (no less than the action) is, in all cases of 
•material causation, the resultant of the combined 
motions of the various ( material and efficient) 

causes involved ( c. in the case of 

ftfinnir€TgrNt?r: 

RTRT Tfzr^‘*«rS < ...^R -arr^^ rtwi^j 

ftt TtR%»rTTOf* R; Iiff Wfjf RTWimij I—Jayanta, 
Nyaya-manjari, A'^hnika I ). 

But, in the Nyaya-Vaijeshika, though all action 
of matter on matter is thus resolved into motion, 
conscious activity is sharplj' distinguished from all 
forms of motion, as against the Ssihkhya-Ved^nta, 
which, MS vve have seen, considered every thing 
otiier than Intelligence, the Purusha or the trans¬ 
cendental Self, to arise in the course of cosmic 
Evolution, and therefore to be subject to Parispan- 

dic motion. ( fRrRTfHrR ‘SEmiT^r 1 

: i—Quoted in Jay- 

anta^s Nyaya-manjari, Alinika IV). 

Santdna, i.c. Gati-sant 4 na (including wave 
motion and current motion or convection ); Kampa 
santana, Spandana, (vibration ):— Charaka notes 
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three kinds of santanas, serial motions, viz.^ those 
of water, sound and light ( and 

). Chakrap^//t points out that a wave of 
sound travels more rapidly than a wave of water, 
and much less rapidly than a ray of light. In 
Hindu Mechanics, a current of water (downward 
flow, is conceived to consist of particles 

moving in an uninterrupted scries under the action 
of gravity and fluidity ( >3^ and ?rWc8I ) A ray of 
light implies the rectilinear propagation of indefini¬ 
tely minute corpuscles, in all directions, with in¬ 
conceivable velocity, and a sort of conical disper¬ 
sion (irfroil fT 

Udyotakara—Vachaspati). A wave of water ( 

implies the transmission of vibratory inotioii 
in the water particles. (Cf. Jayanta—XTfT'l’sr^rtrflYrif’j- 

Ahnika 11 ) A wave of sound 
is conceived by some on the analogy of a wave 
of water ( i only the air-waves ( cf. 

the Mfma///sa ) or the sound-waves in and through 
the vehicle of air-waves (cf. the Nyaya-Vai.reshika ) 
travel by concentric circles not in one but in all 
planes. ( N. B. this assumes transverse waves ). 
Others hold that the air-waves ( cf. the Vakya- 
padiya) or the sound-and-air waves ( cf. Udyo¬ 
takara) are propagated by the transmission of the 
vibration in all directions, leading to conjunction 
and disjmictior>,of air-particles, so that the wave 
may be said to expand by alternate concentric 
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spherical layers of rarefaction aand codenstion 
( N. B. this assumes longitudinal waves),— 
(cf. 

r.Vavara-Bhashya 1-1-17) 

fir 

fli 

grTOW. w *f^»rwHt>rnt ^-niRirfisi \—ibit/. 

r-i-13) The Viikya-padiya describes articulate 
sounds (Var//as) and indeed all sounds (.vabdas ) as 
onlv forms of air set in motion, with rarefaction and 
condensation ( ), and capable of variations 

of velorityand configuration ( 


I H ^iTrairminai^^r 1 ?rf«*i?T?rTT 

Vakya-padiya, Ka;///a 


1. vS'loka 109 ) mv paper on Hindu Mechanics 
and Physics ), ( For the Hindu doctrine of scientific 
Method, vlti'c Appendix ; for certain interesting 
recipes of chemical technology, vitic Addenda). 

1 had intended to conclude this survey of Hindu 
Physico-chemical science with a comparative esti¬ 
mate of the evolution of scientific ideas in the cul¬ 
ture-history ( kultur-geschichte ) of the Chinese, the 
(ireeksand the Arabs, as an Essay in the historico- 
comparative method of investigation (vide the Pre¬ 
face to my Comparative studies in Vaish/zavism 
and Christianity for a correction of this method), 
but space forbids, and the reader too, 1 fancy. 



The Date of 

Rasaratnasamuchchaya. 


While the present volume was about to issue 
from the press, Mr, T. G. K^la, Editor of the 
Marhattd Journal ‘^Sam£lochaka’\ sent us a critical 
notice of R. R. S. As there are some important 
historical facts brought to light and as the date of 
this work arrived at from quite independent sour¬ 
ces tallies with that assigned by us (Vol. i. Intro. 
LXXXIX), we make no apology for reproducing 
its substance in a condensed form. 

Charpaifi or Charpa/inatha of the Natha school 
is mentioned in the R. R. S., (see VI, 58, Poona 
edition }, as also king Singha^a. 

The Navandtha .S'aktisara, a Marhatta work by 
Narahari Mdla, gives some legendary information 
about this Charpa/inatha and speaks of him as a 
contemporary of Matsyendranatha. On the left has 

been given the geneology of 
tjje pupils of The 

last, or was the 

celebrated Marhatta Saint and 
author of a commentary on 
the called It 

was written in Saka 1212, 
So and Charpadndtha 

must have lived at the beginning of the thirteenth 
century A. 

* See the concluding pori^i of a Marhatta' work. 


I 

I 

Gif fwi*! 

I 

/.e,, A. D. 1290. 
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The R. R, S. which mentions the Siddha Char- 
pa/i must be therefore later than the first half of 
the thirteenth century A. D. 


(A.D. io6g 

I 

I 

I 

fH3i»r(A*D 1191 ) 

^KTH^fA. D. 1191-210) 

I 

f«Niir II (A.D. 1210-1247) 


Among the Y^dava 
kings of Devagiri or Dau- 
lat^bad, there were two 
kings by the name of 
Singha//a. Taking the 
Singhawa mentioned by 
R. R. S. to be the second, 
we are required to place 
the composition of the 


work in the latter half of the 13th century. On 


the whole, the R. R. S, may be safely taken to be a 


work written about 1300 A. D, 


THE WEIGHT OF AIR. 

( By Principal B. N. Seal). 

Experiments were of course conducted for 
purposes of chemical operations in relation to the 
arts and manufactures, 6?.^^., metallurgy, dyeing,phar¬ 
macy, perfumery, cosmetics, horticulture, and the 
making of glass (lenses and mirrors of various 
kinds are mentioned, the spherical, oval —ICT and 
being well-known—Pliny indeed mentions 
that tbe best glass ever made was Indian glass). 
But of Experiment as a Scientific method of Proof 
or Discovery, the instances are rare. I may note one 
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interesting example in Udayana’s Kira«avali, 
relating to the weight of air. Udayana argues 
that air must be a distinct and independent Bhuta, 
for if air were made of the Earth-Bhuta, it would 
have w’eight, and it has none. To prove the 
absence of weight, he refers to an experiment. 
A small bladder made of a thin membrane, filled 
with air, will not cause a greater descent in the 
scale than the same bladder weighed empty. Hence 
the air possesses no weight. Then Udayana make'? 
an interesting statement. It may be objected, he 
says by one who accepts tlie weight of air—that 
this argument is inconclusive. For a counter¬ 
experiment may be suggested. The balloon filled 
wdth smoke (or gas, ^ ) rises in the air, whereas 
air-filled balloon comes down. This would go to 
show that air has ueight. Udayana replies that 
this would only .«how that both smoke ( gas, ) 
and air have no weight. 'J'he Hindus appear to 
have been ignorant of the principle of Archimede.s, 
at least as applied to gases. X'allabhacharyya in 
the Liliivati speaks of a peculiar resistance to 
sinking (or gravity) exercised by water, which 
explains the tendency in certain objects to float 
or to come up to the surface of the water but th<t 
description shows that he had no clear ideas on 
the subject. Cf. Udayana, Kira?2avall, I 

Cf. also Vallabhacharyya, Lfl^vatf. 



APPENDIX. 


On the Scientific Method of the Hindus. 

( By Principat. Brajendranath Seal. ) 

The Doctrine of Scientific Method :—K 
wStudy of the Hindu Methodology of Science is 
absolutely essential to a right understanding of 
Hindu positive Science, its strength and its weak¬ 
ness, its range and its limitations. Apart from 
this rigorous Scientific Method, Hindu Chemistry, 
such as it is, would be all practical recipe, or all 
unverified speculation. This, however, would be a 
very inadequate and indeed erroneous view of this 
eaiiv achievement of the human mind. That the 

mt 

whole movement was genuinely and positively 
scientific, though arrested at an early stage, 
will appear from the following brief s3'nopsis of 
the Hindu Methodology of Science. 

Criterion or Test of Truth The ultimate 
Criterion of Truth is found not in mere cognitive 
presentation, but in the correspondence between 
the cognitive and the practical activity of the self, 
which together are supposed to form the circuit 
of consciousness. That knowledge is valid which 
prompts an activity ending in fruition. (Cf. the 
distinction between and ffOTtfimm i Ako, 

imwStrtuftqift wmnH—Vatsyayana). 
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Truth is not self-evidence, not the agreement bet¬ 
ween ideas, nor the agreement of the idea with 
the reality beyond, for this cannot be attained 
direct, but the harmony of experience (}, 
which is implied when the volitional reaction, that 
is prompted by a cognition and that completes 
the circuit of consciousness, meets with fruition, 
i. £?., realises its immediate end (cf. Sriharsha, 
Khandana Khanda Khadya on the relation of vm 
to ). This is the material aspect of Truth. 

The formal aspect is given in a principle which 
governs all presentations in consciousness, and 
which combines the three moments of Identitv, 
non-Contradiction and Excluded Middle in every 
individual cognitive operation [ 

(identity) airfP««Tffr (non-contradiction) siftu- 

mmxmnf ^ (excluded middle ) 1% 

anqix:—Jaj^nta, Nyaya-Manjari, ijirrurf 

Perception :—The conditions of perception, 
and its range and limits, were carefully studied. 
The minima sensibile (the minimum visibile, 
the Trasarenu, the just perceptible mote in the 
slanting sunbeam), the infra-sensible ( 
sometimes tenned ^tflPsrq), the obscured ( eg., 
a meteor in the mid-day blaze ), and the potential 
(^i|f ifife), are distinguished ; but finer instruments 
of measurement were wanting, and this was a 
principal cause of arrested progress. It may be 
noted that the measurement of the relative pitch of 
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musical tones was remarkably accurate and original 
(vide my Paper on Hindu Mechanics and Physics). 

Observation —Vachaspati and Udayana):— 

The entire apparatus of scientihc method proceeded 
on the basis of observed instances carefully analysed 
and sifted. This was the source of the physico-chemi- 
t*al theories and classifications, but in Anatomy, the 
Hindus went one step further; they practised dis¬ 
section on dead bodies for purposes of demonstra¬ 
tion. Ingenious directions are given, e.g,, the body 
must be first disembowelled and wrapped round 
with the kusa and other grasses, then kept immersed 
ill still water for seven da3's, after which the medical 
student should proceed to remove the layers of the 
skin with a carefully prepared brush made of the 
fresh elastic fibres of green bamboos;—which 
will enable the tissues, vessels and ducts to be 
observed. Post-mortem operations as well as 
major operations in obstetric surgery (the ex¬ 
traction of the foetus, etc.) were availed of 
for embryological observations (c. g,y it. is stated as 
a result of observation that the rudiments of the 
head and the limbs begin to appear in the fmtus 
in the third month, and are developed in the fourth ; 
the bones, ligaments, nails, hair, etc. becoming dis¬ 
tinct in the sixth);—and also embryological theories, 
e,g,y the indication of sexual character in the se- 
•cond month by the shape of the foetus, the shape 
of a round joint indicating the male sex, and an 
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rlongated shape as of a muscle the female sex 
(cf. Charaka^ Sutrasthana, Chap, IV,—iiiw 

fua? I %«r; ^ tijt 

Chakrapani notes : w, i i 

rrif^ I loc. cit.). In 

Phonetics (as in the Pratisakhyas, chra 600 B. C.),. 
in Descriptive and Analytical Grammar (as in 
Pan ini}, and in some important respects in Com¬ 
parative Grammar (as in Chanda’s and Plema- 
chandra’s Grammars of the Prakrita Dialects), the 
obserxation was precise, minute and thoroughly 
scientific. This was also the case in Materia Medica, 
and in Therapeutics, especially the s^nnptoinology 
of diseases. In Meteorology, the Hindus used the 
rain-guage in their weather forecasts for the year, 
made careful observations of the different kinds 
of clouds and other atmospheric phenomena 
{e, they give the heights of the clouds, the dis¬ 
tance from which lightning is ordinarily visible, 
or the thunder is heard, the area of disturbance 
of different earth-quakes, the height to which 
the terrestrial atmosphere extends, etc., vide 
Varahamiliira, Sn'pati, and the authorities quoted b}’ 
Utpala). In Astronomy, the observation was; 
generally speaking, very defective as in the deter¬ 
mination of the solar and the planetar}’’ elements, 
and this was probably due to the lack of practical 
interest, but the determination of the lunar con¬ 
stants ent^oringinto the calculation of lunar periods 
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and eclipses, matters in which the Hindus had a 
practical ceremonial interest,reached a remarkable 
degree of approximation (much above Gra3CO-Arab 
computations) to the figures in Laplace s Tables, 
which can only be explained by the circumstance 
that ill tlie case of these constants the Hindus 
carried out for more than a thousand years .'i 
systematic process of verification and correction 
b\- comparison of the computed with the obser\'ed 
results (like the navigator's correction of the 
course of the ship at sea), a process which was 
termed In Zoolog}^ the enumeration 

of the species of Vermes, Insecta, Reptilia, 
Batraciiia, Aves, etc., makes a iair beginning, but 
the classification proceeds on external characters 
and habits of life, and not on an anatomical basis. 
In Botany, the observation was mainly in the 
interests of Materia Medica, and the classification 
was as superficial as possible. ( V/dr my paper on 
the Hindu Classification of Plants and Animals;. 

Experiments :—Experiments were of course 
conducted for purposes of chemical operations in 
relation to the arts and manufactures, Metal¬ 
lurgy, Pharmacy, Dyeing, Perfumery and Cosmetics, 
Horticulture, the making and polishing of glass 
( lenses and mirrors of various kinds are men¬ 
tioned, the spherical and oval B-n and being 

welLknown—Pliny indeed mentions that the 
best glass ever made was Indian glass). And the 
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results of such experiments were freely drawn 
upon for building up scientific hypotheses and 
generalisations. But of experiment as an /m- 
dcpendent method of proof or discovery, the ins¬ 
tances recorded in books are rare. I may note one 
interesting example in Udayana's Kiranavali,. 
rela^ng to the weight of air. Udayana argues that 
air must be a distinct and independent Bhuta,. 
for if air M^ere a form of the Earth-Bhuta, it 
would have weight, and it has none. To prove 
the absence of weight, he refers to an experiment. 
A small bladder made of a thin membrane, 
filled with air, will not cause u greater descent 
in the scale than the same bladder weighed, 
empty. Hence the air possesses no weight. Then 
Udayana makes an interesting statement. It may 
be objected, he says, by one who accepts the 
weight of air—that this argument is inconclusive. 
For a counter-experiment may be suggested. The 
balloon filled with smoke (or gas, rises in the 
air, whereas the air-filled balloon comes down. 
This would go to show that air has weight. Uda¬ 
yana replies that this would only show that both 
smoke ( or gas, m ) and air have no weight. The 
Hindus appear to have been ignorant of the prin¬ 
ciple of Archimedes. Vallabhacharyya in the 
Lilavati, it is true, speaks of a peculiar resistance 
to sinking (or gravity) exercised water, which 
explains the tendency in certain objects to float. 



SCIENTIFIC METHOD OF THE HINDUS. 231 

or to come up to the surface of the water, but 
the description shows that he had no clear ideas 
on the subject.] 

Mathur^ndtha, again, states that the determina¬ 
tion of the degree of purity (the carat) of gold by 
rubbing against the assaying stone and observing 
the character of the yellowish streak against the 
black smooth background, is only an indirect means 
of ascertaining weight lit. specific gravity) 

—which seems to suggest that there was a more 
direct means of arriving at the latter. Probably 
this refers to the common Indian method of 
comparing the lengths of wires of uniform thickness 
that can be formed by drawing different pieces 
of gold of equal weight through the same 
diamond bore. I think it may be regarded as fairly 
certain that the Hindus were ignorant of Archi¬ 
medes’s discovery, an ignorance which, at any 
rate, they could not have well borrowed from 
the Greeks, no more than they could have thus 
borrowed their knowledge of things unknown to the 
Greeks themselves. [ Cf. Udayana, Kirandvali;— 

fiir ^ ( quit:) w ^ 

qfmqJftTO 

iftr i ni wwTut i 
i—cf. Vallabha- 
charyya, Lilavati—iwfiiH insrifl- 
»ir«r«r ^5^tgqrar 1 
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%f^7T •r I 9r«T'it*riT*T «r%»r q?T»rBfiifaf qiw 

»rTO qlqqT qnqqftiq^viniiiTT I 

—cf. Mathurdnatha, on Gan- 

gesa^s Tattvachintamani—nw (^ 

^Itn^KT w I 

Fallacies of Observation—Mal-observation and 
Non-observation :—^These were carefully studied in 
relation to errors of observation, and Hallucina¬ 
tion (wt{y TOH8, —which were ascribed to three 

causes :— (a) Dosha, ?ftw, defect of sense organ, as of 
the eye in jaundice, or of the skin in certaui forms of 
leprosy (leading to tactile insensibility, cf. Susruta ), 
or defect of necessary stimulus, r'^., too faint light, 
or undue distance or nearness, in vision; (/A 

Samprayoga, presentation of a part or an 

aspect instead of the whole ; and (r) Sanskdra, 
the disturbing influence of hicntal predisposition, 
expectation, memory, habit, prejudice, etc. 

The Doctrine of Influence : —Anumana (Infer¬ 
ence) is the process of ascertaining, not by percep¬ 
tion or direct observation, but through the instru¬ 
mentality or medium of a mark, that a thing pos¬ 
sesses a certain character. Inference is therefore 
based on the establishment of an invariable con¬ 
comitance (Vyapti, iiiifH) between the mark, 
and the character inferred. The Hindu Inference 
(Anumana) is therefore neither merely formal nor 
merely material, but a combined Formal-Material 
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Deductive-Inductive Process. It is neither the 
Aristotelian Syllogism (Formal-Deductive Process), 
nor Mill’s Induction ( Material-Inductive Process;, 
but the real inference which must combine formal 
validity with material truth, inductive generali¬ 
sation with deductive particularisation. 

An inference admits of a rigorous formal state¬ 
ment.—in the shape of five propositions, for dialec¬ 
tical purposes ( t.e. in demonstrating to others ),— 
or of three propositions when the inference is for 
oneself ():—(i) the probandum, the 
statement of the proposition to be established 
(iTfniTT, ^ r yonder mountain is 

fier}' (say, an active volcano); (2) the reason, tlie 
ascription of the mark ( fg, ),—for 

it smokes; (3) now, the general proposition, 
stating the invariable concomitance which is the 
ground of the inference,—clenched by an exam¬ 
ple bringing home the responsibility of the rea- 
soner to establish a real relation, whatever 
smokes is fiery, as an oven ; ( ) ;— [4) next, 

the application, the ascertainment of the existence 
of the mark in the present case (, 
yonder mountain smokes ;— (5) finally, the conclu¬ 
sion, the probandum proved ( ), c.^., yonder 

mountain is fierv. 

1. Yonder mountain is fiery. 

2. For it smokes. 

3. Whatever ^smokes is fiery, as an oven. 
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4. Yonder mountain does smoke. 

5. Therefore, yonder mountain is fiery. 

For inference for oneself, only the first three or 
the last three propositions, are held to be suffi¬ 
cient. 

The Hindu Anumana, it will be seen, anticipates 
J. S. Mill's analysis of the syllogism as a material 
inference, but is more comprehensive ;—for the 
Hindu Ud^harana, the third or general proposition 
with an example, combines and harmonises Mill's 
view of the major premise as a brief memorandum 
of like instances already observed, fortified by 
a recommendation to extend its application to 
. unobserved cases, with the Aristotelian view of it 
as a universal proposition which is the formal 
ground of the inference. This Formail-Material 
Deductive-Inductive process thus turns on one 
thing—the e.stablishment of the invariable con¬ 
comitance (szrrfsr) between the mark and the 
character inferred,—in bther words, an inductive 
generalisation. The question is—what is our 
warrant for taking the leap from the obser\^ed to 
unobserved cases ? Under what conditions are 
we justified to assert a Universal Real Proposition 
on the basis of our necessarily limited observation ? 

The Charvaka view -.—Among the Charvakas 
there were two classes, the cruder school of mate¬ 
rialists who accepted perception ( mm ) as a valid 
source of knowledge, as well as the reality of 
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Natural Law (fii«ri), and the finer school of sceptics, 
who impugned all kinds of knowledge, immediate as 
well as mediate, and all evidence, Perception as- 
well as Inference, vide Jayanta's reference in the 
Xyaya-Manjari to ; also 

^raiirfir* w^nstir fffatrTu 

^unajTinn^—Almika I, Manjan. 

The Charvakas hold that the principle of 
causality, wdiich the Buddhists assume to be a 
ground of an induction («nfH) is itself an induction^ 
a case of Vydpti), which amounts to reasoning 
in a circle ); that every inference is based on 
an unconditional invariable concomitance which 
itself must be inferred, as universal propositions 
cannot be established by our limited perceptions,, 
and thus there is a regressus ad infinitum ( 

WFjTr); and that the nexus between cause 
and effect, or between the sign and the thing 
signified ( c.^., smoke and fire ) is onl}’’ a mental 
step or subjective association based on former 
perception, a mental step which by accident is 
found justified by the result in a number of cases. 

The Buddhists—their Analysis and Vindication 
of Inference : —The Buddhists, however, take their 
stand on the principle of the Uniformity of Nature 
(nffusif, Nyaya-Vindu), This uni- 
formit)'^, for scientific purposes, has to be divided 
into two different relations,—(i) the uniformity of 
succession in the relation of cause and effect, e.g.f. 
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of smoke to fire Xyaya-Vindu); 

(2) the uniformity of co existence (' in the form of 
co-inherence in the same substrate) in the relation 
of genus and species, c.g,y the relation of invariable 
concomitance expressed in the proposition,—all 
Sinsapds are trees,—which is not a relation of 
causality, but of co-existence or co-inherence in the 
same substrate (z.c,, the co-inherence of the generic 
qualities of a tree with the specific characters of 
a Sisu tree, in this particular individual before me, a 
Sisu tree),—a relation which ma}’ be termed essen¬ 
tial identity (—Nyaya-Vindii). To 
these two, the Buddhists add a third ground of 
inference, non-perception of the perceptible 

which is employed in inferring 
the absence ( ) of a thing from the non-per 

ception of something else. In all cases of inference 
based on the Uniformity of Xatiire, the relation is 
that of iuseperableness or non-disjunction between 
the mark and the character inferred. The question 
is —how is this inseparableness ( ) ascer¬ 

tained, and what is the warrant of our belief in 
it, in these cases ? 

Ascertainment of Inseparableness or Xon-dis- 
junction : Buddhist Account:—First take the case 
of causation. The cause is the invariable antecedent 
of tlie elfect. What is meant is that the specific 
effect (with all the distinctive and relevant accom¬ 
paniments, ) is in>*ariably preceded by a 
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specific cause ( ). It is not that clouds 

ahva3's lead to rain, or that floods in the river 
valley always imply rain in the hills higher up. 
But this particular conjunction of antecedent 
circumstances ( e.g, the appearance of a particular 
kind of clouds accompanied with flashes of light¬ 
ning, the roll of thunder and flights of Val^k^s,— 
driven by the wind from a particular quarter of 
the horizon, and ascending in black masses, etc.) 
is as a rule the precursor of a particular assemblage 
t)l rain effects ( rain with particular accompani- 
nients). Again, this particular kind of flood (over¬ 
flowing of the river banks accompanied with muddy 
discoloration of the water, rapid currents, the 
bearing down of tree trunks, etc.) is always preceded 
by rain in the hills higher up (though, no doubt, 
other cases of floods in a river may be due to a 
breach in an embankment or the melting of the 
snows). In other words, the Buddhists ( and the 
earlier X^'aj'a Schools) avoid the difficult}’ arising 
from the pluralitv of causes by taking into con¬ 
sideration the accompanying phenomena, which, 
if properly marked, would always point to a 
specific cause of a specific effect. 

I quote Xyaya authorities, but this device to 
obviate the plurality of causes is common to the 
early Xya3’a and the Buddhistic s3’stems. 

I iin i - 
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3 n\w n^nr: 1 w ^^1: arnn^^rNw" ^f?r 

mff ^T^ Bfn «nfir«mi?! I 

vqfciffenfifn 

<lf« If (Udyotakara, 

Chap L Alinikar, Sutra 5 ,'. Vachaspati puts this 
'Clearly;~r 9 iiifq qu^iqiiiT?! qn«qtnqT? au»fq qisar 

ir ?qf«'qqfitni| fjqs^qr qfaqqr « ^^qqi ^«UH«lfq qf^- 

aif 4 ?TO*tffi q wiiffSlq't qqqrl 1 In other words, 

a single condition called a cause is not invariably 
succeeded by the effect, nor does the effect 
phenomenon in general point to any particular 
cause as antecedent, for tliere may be a plurality of 
causes of a general effect. The skilful observer 
will therefore select the full complement of 
causal conditions, which is invariably succeeded by 
the effect,—and also the specific effect %mfqa|q) 

which points to a specific causal antecedent. 
Compare also Jayanta :—we infer an effect from a 
specific assemblage of causes—n ^ irif ^inqqi %gai* qql 
tqw \ ^fq qr fqfii^^q qrrq^ ^5:1 *1^1 

qrrqufqiNt 1 qqflqqf^mqqrfirfwirfirftinrn: <tqriq- 
qqqi«qiqiamqiif^f^: qq qrq: qql^^i 1 

fiiwq?i% ^qq«iinqw qflf^ \ »r ^mrqrWqwiTfq ^tw- 
vfifu: I Similarly 'we infer a specific cause from 
a specific a^isemtogeof effects:—Hqqfqfe qq qiwq 
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VT’wnwiftirt nm ^ffii% ft Tfvfffii I i%in!- 

•s 

%wf%af<«ia^fwfa a^^atrfffaVi ifn aaiFq 
qaig'qqqiatsil fqil«i ^ »r amfii i 
aigaiaw qWtsfar qtaisqfaaiff^:« 

(Nyjiya-Manjari, A'hnika 2, on Gotama Sutra 
5, A'lmika 1, Chap I.) 

A specific assemblage of causes, therefore, has 
only one specific asselhblage of effects, and vicr 
varsa. Of course, the observer is to find out the 
essential or relevant features (as distinguished from 
the irrelevant ones ) which, being included, will 
enable him to specify the particular cause of the 
particular effect. 

Now this being premised to be the exact mean¬ 
ing of the inseparableness or non-disjunction in the 
case of cause and effect, we come to the question 
with which we started—how is this relation to be 
ascertained or established between two phenomena 
or assemblages of phenomena ? Obviously, mere 
observation of their agreement in presence (wq ) 
and their agreement in absence (sufntir) is no help 
in the matter. Take a concrete example. The 
ass is customarily employed to bring the fuel w-ith 
which fire is lighted. In a hundred cases you have 
observed the ass among the antecedents of smoke. 
In a hundred cases you may have observed that 
when there is no ass, there is no smoke. This is no 
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warrant for concluding a relation of cause and effect 
between an ass and smoke. It may be that you 
happen to have never observed smoke without an 
antecedent ass, or an ass without smoke following. 
Even this is of no avail. It is not agreement 
(unbroken and uniform though it be ) in presence,, 
or in absence, or in both, that can settle the matter. 
There is one and only one way of ascertaining the 
causal relation. Suppose A with certain accom¬ 
paniments is found to prececfe B immediately. Xow 
if A disappearing, B disappears, even though all 
other antecedents remain and there is no other 
change in the case, then and then only can the 
causal relation be ascertained. It is not a mere 
table of positive instances or negative instances 
( mn );—it is this method which we 

may term the Method of Subtraction (the Method 
of Difference in its negative aspect) that is the onl}' 
exact and rigorous scientific Method. Such was 
fhe statement of the earlier Buddhists (cf. Udyota- 
kara’s and V^chaspati’s report of the Buddhist 

Doctrine of Inference—9 ff nfinsft ii 1 

mmiT I ^r*i«ri«Tqbnjii1sqir»ii?r ^ qWm?! 

—a Buddhist Karika quoted in V dchaspati, Udayana, 
Sriharslia, Madhava, etc.)—iqit— 

qifii Hifn—^ ««fh—1 

q i...( qq mqmjqfq fqq*tl qiqqf' 
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^pqir: I —Vacliaspati, Tatpar3’’3^atika, Chap I, A'hnika 
T, Sutra 5, qi5iuqqi^q«l—^TfqqqtqTq:) 

But the canon in this form is not sufficiently 
safe-guarded against possible abuse. Two points 
have to be emphasised : — (i) It must be carefully 
observed that no other condition is changed, (2) 
that the appearance and disappearance of A must 
iniinediatel3" precede the appearance and disappear¬ 
ance of B, The defipition of a cause is based 
on two fundamental characters, (i) the uncondi¬ 
tional invariableness of the antecedence, and (2) the 
iminediateness of the antece<lence. The canon of 
the Method of Difference must therefore be stated 
in such a form as to emphasise each of these aspects. 
And one main difficult}’ in the practical applica¬ 
tion of the canon is tliat along with the introduc¬ 
tion or sublation of an antecedent, some other 
phenomenon ma}’ be introduced or sublated 
unobserved. As a safe-guard against this radical 
vitiation of the Method, the later Buddhists for¬ 
mulated the canon of a modified Method, termed the 
Panchakarani, a Joint Method of Difference, which 
combines the positive and the negative Methods 
of Difference (the Method of Addition and the 
Method of Subtraction ) in a series of five steps, 
and which equall3^ emphasises the unconditionality 
and the immediateness of the antecedence as es¬ 
sential moments of the causal relation. This is 
16 
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neither a^eement in presence, nor agreement in 
presence as well as absence {the foundation of 
J. S. Mill’s Joint Method of Agreement), but the 
Joint Method of Difference. The Panchakarani 
runs thus :— 

The following changes being observed, every¬ 
thing else remaining constant, the relation of cause 
and effect is rigorously established :— 

First step—The 'cause' and the 'effect' pheno¬ 
mena are both unperceived. 

Second step—Then the 'cause' phenomenon is 
perceived. 

Third step—Then in immediate succession, the 
'effect' phenomenon is perceived. 

Fourth step—Then the 'cause’ phenomenon 
is sublated or disappears. 

Fifth step—Then in immediate succession, the 
4. ‘effect’ phenomenon disappears. 

Throughout, of course, it is assumed that the 
other circumstances rpmain the same (at least the 
relevant or material circumstances ). 

This Panchakarani, the Joint Method of 
Difference, has some advantages over J. S. 
Mill’s Method of Difference, or what is iden¬ 
tical therewith, the earlier Buddhist Method ; 
and the form of the canon bringing out in 
prominent relief the unconditionality and the 
immediateness of the antecedence, is as superior 
from a theoretical point of view to J. S. Mill’s canon. 
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jind is as much more consonant than the latter to 
the practice of every experimenter, as the Hindu 
analysis of Anumana as a Formal-Material Deduc¬ 
tive-Inductive Inference is more comprehensive 
and more scientific than Aristotle’s or Mill’s ana¬ 
lysis of the Sylloj^isni (or Mediate Inference \ 

But even the Panchakarani is no sufficient 
answer to the question with which we started. 
The Panchakarani is only a method ; it shows 
only how in a particular case the relation of cause 
and effect is to be established ( 

Ihit we want more tlian this—we require a warrant 
for the process. The Buddhists therefore supply 
tile following proof of the Method :—Doubt is 
legitimate, but there is a limit to doubt. When 
•doubt lands you in a contradiction of a fundamental 
ji>Tound of practice, and would thus anni^l all 
practical exercise of the will, the doubt iliust 
•cease ; else the doubt would be suicidal or sophis¬ 
tical. In this particular case, when the Pancha- 
-kArani is satisfied, the antecedent in question must 
be the cause, for there is no other antecedent to 
serve as cause ; the proof is indirect but rigid. If 
this be not the cause, there is no cause of the 
phenomenon. It was not, and it begins to be, 
without a cause ; which would be a contradiction 
of the rational ground of all practice, for all voli¬ 
tional activity proceeds by implication on the 
principle of causality. If things could happen 
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without a cause, all our motives to action would 
be baflled. The link between a presentation and 
the instinctive volitional reaction would snap, and 
the circuit of consciousness would be left in¬ 
complete. In fact, the Buddhists go further ; they 
hold causal efficiency (^i 3 f«iq!) to be of the 
essence of empirical (relative ) Reality. The 
proof of the Joint Method of Difference, then, lies 
in a strict applicatio n of the principle of causality 
in its negative form there can be no pheno* 
menon without a cause) and the truth of this last is 
guaranteed by the same ultimate criterion of em¬ 
pirical (relative) Reality as the truth of Perception 
itself, viz.f the correspondence between the 
rational and the practical activity of the self. 

But invariable concomitance (or non-disjunc¬ 
tion ), the Buddhists argue, has another form, c.g.^ 
the delation of the genus to the species. We may 
have perceived a hundred hi stances of the associa¬ 
tion of certain characters with certain others ; we 
may also have never perceived the former when 
the latter are absent ; but this would not enable 
us to generalise' and establish invariable and un¬ 
conditional co-e.vistence. We must be first satisfied 
that there is identity of essence ( nicnwi ). 
It is only when we perceive that the characters 
of a Sinsapa are co-inherent with the generic 
characters of a tree in the same individual object 
< a Sinsapi tree before meand when we further 
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perceive that the characters are held together by 
the relation of identity of essence, that we can say 
that all Sinsapas are trees. P'or as there is identity 
of essence, a Sinsapa would not be a Sinsapa, if 
it were not a tree. It would lose its self-identity 
which is a contradiction. Hence the relation of 
identity of essence (aKimi as in the 

relation of the species to the genus, is the sole 
ground for establishing uniforniit)' of co-existence 

(For tlie Buddhist -Method of Induction, in 
its later form, the Panchakarani, vide Sarvadarsana 
Sangraha—Buddhist reply to the Charvaka attack 
on Inference:— 

fnamviTt I ^isr »f *n?t * 

As for the Xyaya view 
ifii t-—the Buddhist objects— 
i w?t, 

WT«n qin»mw?[i—^the Xyaya retorts fig 
iirarisfq ^ifn^i^nvr iffl i—the Buddhist 

answers—Rq ft*nfq qn^^nquniii 

fwqi: OTW. «n^mqfqqkfiqi i nqq 1% 

^miiu »iTq¥lf: i sbiwat- 

iMtwr If?! I ?wi!i i 
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^r?T «qTO:, 

q«i 7 ! 'qijqqsni; ifa 

qrnSiqmvifjq; \ H^T Itiqwifqqqq nfq qfqqiWTq: 

fqqlqt I ftl'iiqr. q|fqq?t?T ^iqnqlfq qiwiq «f«f- 

fqq# qTuqrflH: I wrt g qjqt wq: qqwiqlqqtqTsfq- 

qjfqqi^Wf'Tqi: qfl fqqi^fqqi I fw'wq^q^q qiqiHTjfqqq; 

qq^sq fu’nqi ifg qiqiqifqqiKqi^qtig «qqq^t 1 gqamqn^v 
ww qiTqifqq ^gqiqqg '.fq 1 Sarvadarsana. 
Sangraha, Bauddha-Darsanam. 

Tlie Nj’ava Doctrine of Inference :—^The Xvava 
easily demolishes the Buddhist contention about 
identity of essence. The Xyay a writers, being realists,, 
do not impugn the reality of the genus ( qilq ) like 
th.e nominalists or the nominalistic conceptualists in 
the Mimansa Schools (uifr; and atuivki; ) ; but they 
point out that the inseparableness (or non-disjunc¬ 
tion) in such cases can only be established by the 
experience of unbroken uniformity (^a!if«qTf?cq 
b}^ q*qq«qfqtq?^, ). Uniform agreement 

in presence with uniform agreement in absence, 
—not the mysterious identity of essence irresistibly 
perceived in any individual case or cases—is the 
onh basis for constituting genera and species in 
Xatural Classification. Indeed some of the later 
Xyaya writers point out that individuals do not 
always possess in Nature all the characters tJiat go¬ 
to form the definition of the class to which, 
they are refei^ecL 
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Similarly, as regards the relation of cause and 
effect, a ncxusS is sometimes fancied to be perceived, 
a power in the cause to produce the effect ( nfii ), 
or an ultimate form (<nffiT ), which is sup¬ 
posed to be present, whenever the effect (quality 
or substance) is produced (cf. Bacon's view of the 
‘Forms’ of Simple Qualities). All this is neither a 
matter of observation nor of legitimate hypothesis. 
There is nothing except the invariable time-relation 
^^antecedence and sequence) between the cause 
and tine effect. But the mere invariableness of an 
antecedent does not suffice to constitute it the 
cause of what succeeds ; it must be an uncondi¬ 
tional antecedent as well ( 
irrtwi, being the definition of ). For 

example, the essential or adventitious accompani¬ 
ments of an invariable antecedent, may also be 
invariable antecedents, but they are not uncondi¬ 
tional but only collateral and indirect, in other 
words their antecedence is conditional on Some¬ 
thing else (ii ). The potter’s stick is an 

unconditional invariable antecedent of the jar, but 
the colour of a stick, or its texture or sii^ie or any 
other accompaniment or accident, which does not 
contribute to the work done (so far as we are con¬ 
sidering it) is not an unconditional antecedent, 
and must not therefore be regarded as a cause. 
Similarly, the co-effects of the invariable ante¬ 
cedents, or what enters into the production of these 
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co-efFects, may themselves be invariable antecedents 
but they are not unconditional, being themselves 
conditioned by those of the antecedents of which 
they are effects. For example, the sound pro¬ 
duced by the stick, or by the potter's wheel, in¬ 
variably precedes the jar, but it is a co*effect,—and 
A'kasa (ether ) as the substrate, and Va^m (air) as 
the vehicle, of the sound, enter into the production 
of this co-effect, but these are not ‘unconditional' 
antecedents, and must therefore be rejected in an 
enumeration of conditions or causes of the jar. 
Again, the conditions of the conditions, the in¬ 
variable antecedents of the invariable antecedents, 
are not unconditional. The potter's father is an 
invariable antecedent of the potter who is an 
invariable antecedent of the jar, but the potter’s 
father does not stand in a causal relation to the 
potter’s handiwork. In fact, the antecedence must 
not only be unconditwnally invariable, but must 
also be immediate ^ «^)- 

Finally, all seemingly invariable antecedents which 
may be dispensed with or left out, are ipso facto not 
unconditional, and cannot therefore be’regarded as 
causal conditions; in short, nothing that is unneces¬ 
sary is unconditional; for this class, vide Visvanatha; 

—Visvanatha, Siddhinta 
Muktdvali, on Sloka 20, For example, it is the cus¬ 
tom to point to spatial position or direction with the 
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fingers, but finger-pointing, though invariably pre¬ 
sent, is not causally related to the perception of direc 
tion or spatial position, because we can imagine such 
perception without finger-pointing, ( 

V^chaspati, 

Tdtparyya-Tika, Chap. I, A'hnika i, Sutra 5,—this 
shows that the doctrine of was long 

anterior to Gangesa). 

[ Visvan^tha in the Bhasha-Parichchheda men¬ 
tions five kinds of conditional 

antecedents—(i) (2) m 

), (3) 

(4) 9 [ir» Hfa ) »r 

and ( 5 ) ^furcTBir «i%it 

Slokas 19, and 20), ^ 

Siddhanta Mukt^vali, loc. cit.—The 
Dinakari points out that the first two cases are 
comprehended under the formula 
iiqiifT37i|3zrffitqr«iTfqi«9«| 1 There are several classifica¬ 
tions of these irrelevant antecedents ( 
f9W ) ; I quote one of the best known]. 

The unconditional () as interpreted 
in this comprehensive sense is a far more fruitful con¬ 
ception than Mill's,and is well adapted to its work— 
the elimination of the irrelevant factors in the situa¬ 
tion. In the end, the discrimination of what is neces¬ 
sary to complete the sum of causes, from what is de- 
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pendent, collateral, secondar}", superfluous or inert, 
{i.(*. of the relevant from the irrelevant factors) 
must depend on the test of expenditure of energy. 
This test the Nydya would accept only in the sense 
of an operation analysable into molar or molecular 
motion WVfnvl ^tqk; ’wrflhsir^ 

sjTTw’t %r«r, Jayanta, Manjari, A'hnika I); but would 
emphatically reject, if it is .advanced in support of 
the notion of a mysterious causal power or efficiency 
(sifw). This is a peculiarity of the Nyaya—its- 
insisting that the effect is only the sum or resultant 
of the operations of the different causal conditions— 
that these operations are kinetic, being of the 

K 

nature of motion, in other words holding firmly to 
the view that causation is a case of expenditure of 
energy, in the kinetic form,—but at the same time 
absolutely repudiating the Sankh}a conception 
of power or productive efficiency as metaph3"sical 
or transcendental ( ), and finding nothing in 

tlie cause other than an unconditional invariable 
complement of operative conditions () 
and nothing in the effect other than the consequent 
phenomenon which results from the joint operations 
of the antecedent conditions ( 

—Jayanta—^ iri«r- 
wwif—Jayanta, ibid, A'hnika, i,- 
it may be noted that the Nydya,. 
while repudiating transcendental power (Sakti] in 
the mechanishi'^bf natuie and natural causation,. 
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does not deny the e.vistence of metaphysical con¬ 
ditions like merit i^nt,) which constitute a system of 
moral ends that fulfil themselves in and through 
the mechanical system and order of Nature—z^/<3fc 
Jayanta, wfit—A'hnika 

I, )• 

The causal relation, then, like the relation of 
genus to species, is a natural relation of concomit¬ 
ance (55Tf?i: —Vdchaspati) which can be 

ascertained only by the uniform and uninterrupted 
experience of agreement in presence and agreement 
in absem!e, and not by deduction from a certain 
if priori principle like that of Causality or Identity 
<.>r lessence. 

Nyaya objection to ilie Buddhist Method of 
Difterence as a means of ascertaining causality. 

Take for example the Buddhist deduction 
ol Causality in any particular conjunction by 
means of tlie negative Method of Difference, 
or of the Panchakarani. The ascertainment of 
the causal relation by these Methods is open to the 
following objections :—(i) The unconditionality of 
the antecedent cannot possibly be ascertained. As 
the Chdrv^ka rightly points out, the Methods enable 
you to eliminate irrelevant antecedents that are or 
can be perceived ; but the introduction or sublation 
of latent or undetected antecedents can be imagined 
against which the Method of Difference is power¬ 
less. In the case of the production of smoke, tor 
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example, by fire,—what if I say that an invisible 
demon intervenes in every case between the fire 
and the smoke, that this demon ( ) is the im¬ 

mediate antecedent and real cause of the latter, and 
that the fire is an accident which, in ever}^ such 
case, is brought about by its own causal antecedents ; 
—in saying this, I do not go counter to the principle 
of causality and am landed in no contradiction 
(intern) such as strikes at the very roots of all 
practice, or baflles the completed circuit of con¬ 
sciousness, however much I may violate probability. 

(2) In the second place, even supposing that 
the fire, in this particular case (which satisfies the 
Method of Difference rigidly ) is ascertained to 
be the cause of the smoke, how can I know that 
fire is the cause in other cases, or that there 
is no other cause. You will perhaps argue that 
if there were an indefinite number of causes of 
the same specific phenomenal effect, it would 
violate the prineij^e that phenomena are all 
conditioned, /.c., exist only under certain conditions 
),-which is more comprehensive than the 
principle of causality, and the contradiction of which 
equally overthrows all rational practical activity. 
Yes, I accept the conditionality of phenomena, but 
this is not violated by supposing that one specific 
assemblage of phenomena has more than one cause. 
It is true that if you suppose such plurality of 
causes, you cannot establish the invariableness of 
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the panicular conjunction (green-wood fire and 
smoke ) which your Method of Difference fixes 
upon as a case of cause and effect ; in other words, 
with your special principle of Causality so restricted» 
and without any general principle of Uniformity of 
Xatiire to fall back upon, 3'ou cannot ascertain, from 
the present case, or from any number of similar cases 
that \'ou may have observed,that a//green-woodfires 
are followed by smoke ; />., you are helpless in de¬ 
monstrating with apodictic certainty tor ascertain¬ 
ing indubitably) the relation of cause and effect. But 
this is an objection against your own position, not 
mine, Whv not admit at once that certain 
phenomena are naturally connected (as invariable 
concomitants or antecedents ) with other pheno¬ 
mena, and take your stand on observed concomit¬ 
ance {uni lorm and uninterrupted experience of agree¬ 
ment in presence as well as absence) without 
assuming causality as an a priori principle and 
making deductions therefrom, and without the 
trouble of ascertaining the relation of cause and 
effect in ever}" individual case. I am free to admit 
that theoretical objections of irresistible force (like 
those of the Ch^rvaka Sceptics) can be urged 
against this ascertainment of universal invariable 
and unconditional concomitance (igifTHuTt*???!) on 
the basis of mere observation. Doubts of this kind 
can no more be laid by my view of the matter 
than by )"our canons of causality and essential 
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identity ( and ). Ultimately \ve all 

have to fall back on the rational practice of 
thinkin^^ persons {), and such persons are 
always content to act on practical certitude instead 
of hankering after an unattainable apodictic 
certainty in the alfairs of life ( 
qi 9 «fir uwfl ^ )• This same practical 

-certitude is also the ultimate warrant of the Deduc- 
tiverlnductive Inference by which we ascertain tlie 
characters of things without direct perception and 
through the medium or instrumentality of a mark. 

[ To the earlier Buddhist canon of the Method 
of Subtraction, /. r., the negative Method of Differ¬ 
ence, Udyotakara and Vdch«aspati of the Nyfiya 
School pertinently and acutely object as follows :— 

irfaw:, nw fin 
nnv iifi ffn i n g nffi^^i n iir^n fi^frqnii 

-wife * qrr snfcfJ nffrqfn: i nn«r fef qyjwt mt. i n 
HTw: ^fer q:iwwfrq i iftrqfeqTftsfq ^rn i 

wq:, n n rrwmqrr nqiife nqnnqkq nife, fife|f[ nfe 
qifq qi€fe qinf nwim i wfe nfq nr«r«i nssni'qinqfe 

nn TOfq qfiFmqigfqiiin nnlqw’. 
finife tnT*niifei nfniqtsif ffnqrj: i nnT fe ^irt 

nqnfe n n n * nwriiftn- 

wqi fq«iT «fe lift nn nnfe 

w., wfeiCmuft iw qriTOi^qiijm^sfe fqmnr- 
nfeuftt, ifir qwnt nwr feqiw qiq«iiinq[» n n nfe 
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1 tfq qr 

qifiqiqqiqTJl I g «q?|qqqi^ 

nqtiq 

Buddhist reply:—iqTtq?^ 1 €1 ijjilsT: q q^qiTWft 

qiriqqrf^q, q fqwTqiqsqr i q q qrTqTfwiqmqT 
qqq«(UCSq qqr?t qfw ^nr^qsqfwqn' fqfqq* 
q»tifq, q g wi?lq 3 EifiiTqTr TTqqifq i qrfq q^tnsfiqqaffqnT- 
qifq: I qfq w qftrfqtr irqri?^ fq^rsfa wfqq m wq* 

I vq ( fqqiq: ) q^qr qfqqfqq: qqi qfq qifw- 
qq qq qftrqfq q i qnq qrii qq^tq \q»nq ^wr t 
Xow the phenomenon that is contingent (qrqifqif q) 
cannot be uncaused—qqrcqqr fq qrow Tm^ qw' 
qqqr’ ni f^iq, qq^qm»t ^ qiqifqqqwi^ i And with the 
limitation of a specific effect, there must be only 
one specific cause, for an unrestricted plurality of 
causes would amount to the denial of uniformity in 
causality ( /. c,, of the unconditional invariable 
antecedence)— 

qrfQ qifqqKq, qqnwairqVTtq I ifq fq 

*\qw ^ q qiqwi: qiiq, 

qfii q qq: i qq^ qqwrfq q qrm* i q fq qqnq^iq#q 

q?qfq, qq'qfq q*q^ qqq w^: qun I qq? q 

qiqif^qqqiqfii: i 

Nyiya rejoinderq»ri( i qqfq fqqr qfq* ^qqiff 
qqfqq fqqiqTq< qtqwH i^qiqarqw, qqisfif ftqiq- 
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I nar w ^qf^rqfE?!:, tq, 

qrnqi: I ft»I ?iqifl^sfq TOIfftq qq qfmwqsfniT 
qrqTfq^l, qnqTfq?iq[t i tf^ qifn^f^lq nqriqT: I 

q 'q qif^' qr^qg* ffq wqq" 1 

qffafwqrqmw qiqwfqqrqKm^ig (vide Xydya Vindu), q ^ 
^gqqiqriq»KTf^ qfq q«qfq! 1 qqiiq qwiwqiiq ifn- 

qiqqrqqriHTqig qrwqrntqrwqTqqiqqi 1 q q qqqy- 
flfqqiqqit qiqqiaf* ng, qqng qqg fqqqrTH*t 3 qqfq 1 

ft qtqHqffqig qy: qigqY v «t: qigq qq qqqfqqig qy 
fqfq I qw^qfqqr ^fqqiqqi qgqqfqifqqqqiqiiqrin 

q qw! fqqiqfqgn 1 

The Nyaya proceeds to point out that what 
is continp^ent need not necessarily be produced 
by a cause. It is enough if there is natural connec¬ 
tion with something else, a relation of antecedence 
and succession (or concomitance), without any 
element of productive efficiency or causation. 

qfq qiqj q-?qqfqfqqq: irqrsf^ irwig qriqqiq«i»tqr q qri« 4 ' 
nqfq I fini ^ qfq qq^qqr qnqirqgwfqqfii: ifq 1 
qfq w«i: .^iHTftqfqqr ^qrw^qr: qarrqqi^t qqqrsiiv^ 1 
€ q 11 q qr wig 1 nit qfi^rirTiirwfiiiqTqirraitq 1 mj 
qqi qq qaf^uTiT: I Vdchaspati, T^tparj ya-Tik4, 

Chap. I, A'hnika i, Sutra 5, qrrfHqi^qTqfqqiq; 1 ] 

The Nyfiya analysis of the causal relation con¬ 
tinued Co-effects In the enumeration of dif- 
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ferent varieties of irrelevant antecedents (), 
\ve have already noticed that co-efFects of the same 
cause are apt to be confounded as cause and effect. 
In some cases, the co-efFects may be simultaneous, 
the case of the ascending and the descending 
scale in a balance, which are co-efFects of gravity 
(Vide Partha-sdrathi Misra on Kumarila, Sloka-Var- 
tika—fw: 

njRTTff,—sloka 157, Sunya-Vdda). In other cases, 
the co-effects may be successive effects of the same 
cause, and here the risk is great of mistaking the 
antecedent co-effect to be the cause of the suc¬ 
ceeding co-effect ; the case of ants moving in a 
line to carry their eggs upward, which is observed 
before the summer rains where the movement af 
ants and the rains are not cause and effect, but 
suc;ccssive effects of the same cause, rxr., the heat 
(g’ffr), which disturbs the elements, the earth 
and the atmosphere (); the ants being 
affected by this heat earlier than the atmospheric 
movements which bring the clouds and the 
rain. 

( Ud5^otakara, and Vachaspati—^ ^ 

^ WRifq 

I wfW ^WTf»T 

nuffff—Tatparyya—Tikd II, 2, Sutra 


17 
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Synchronousness of Cause and Effect.—This is 
resolved into a case of simultaneous co-effects of 
the same ultimate cause, the ascent of one scale 

and the descent of the other in the balance, which 
are not related as cause and effect, but are simul¬ 
taneous effects of gravity. In other cases, the 
synchronousness is only apparent, the interval 
between the antecedent and the consequent 
being too small ( ) to be apprehended 

() r.g,f in the case of the needle 
piercing a hundred soft lotus petals laid one upon 
another, where the steps are really successi\'e ; or 
the illumination of the whole room by the light 
of a lamp, where the succession is unperceived 
owing to the inconceivable velocity of light (cf. 
Kumiiril^, Sloka-Vartika,— 

w wai I Sunyavada, Sloka 156-157.— 

I quote Mimansa authorities, but the view is com¬ 
mon to the Mimansa and the Nyaya-Vaiseshika). 

The time-relation in a chain of causes and 
effects:—A careful study of the time-relatioti in 
a chain of causes and effects is a peculiarity of the 
Vaiseshika system (and the later Nyaya). A 
moment ( ultimate unit of time, Kshana, ) is 
defined to be the time-interval between the 
completion of the sum of conditions and the ap¬ 
pearance of the^effect. The. Vaiseshika conceives the 
unit to be determined by reference to the division 
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of one atom from another (ftvT^n^qwffftinir 

w:—S apta Padkrtlii, Siva- 
(litya ;—i c.y the ultimate unit of time is the time 
during which motion exists in an atom prior to its 
division from another atom, in a case of division 
due to motion ). The Sankh5'a, we have already 
seen, determines this ultimate unit by reference to 
the motion of a Tanmktra. 

The number of such units will detennirie the 
time-interval between a given set of physical condi¬ 
tions and a particular effect, for between a sti^ 
called sum of causes and a so-called sum of effects, 
there intervenes a series of atomic (or molecular) 
motions, with conjunetions and disjunctions which 
form the causal chain. However crude in the 
practical application, the fundamental idea is, in 
connection with the principle of work and energy 
( for which both the Sankhya and the Xyaya- 
Vaiseshika furnish a rudimentary basis), immensely 
suggestive of a possible Time Calculus. 

Plurality of Causes :—This will be discussed, 
when w'e consider the relation of Vydpti to the 
principle of Causalit}'. 

The Nykya Ground of Inference—Vyipti firun- 
—Vichaspati)Inference,, then, in the 
Xykya, depends on the ascertainment, not of the 
causal relation, nor of the relation of genus to species, 
but of a natural relation, between two phenomena, 
of invariable and unconditional concomitance 
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(^imfqsir: Udyotakara 

and V^chaspati). Of the two phenomena so 
connected, one is called the V5’’ip3'a or Gamaka 
(the sign, mark or indicator), and the other Vy^- 
paka or Gamya (the thing signified, marked, or 
indicated). In the relation of fire and smoke, 
for example, smoke is the V3'apya or Gamaka (si^r 
or mark); and fire, the. V3'^paka or Gam3'a (the 
thing signified or marked). Now the relation of 
V3'apti between A and B ma3' be either unequal 
or equipollent (ftqHssnrs or ). When 

A is the sign of /?, but B is not the sign of A, the 
V3'apti is one-sided or unequal, and here a 
VyapLi is said to exist between A and B, but 
not between B and A, For example, smoke is a 
sign of fire, but fire is not universall}’ a sign of 
smoke. When, therefore, the relation of V\’^pti 
is an unequal one, as between smoke and fire, 
it is expressed in the proposition :—Wherever the 
Vydp\’^a (sign or mark, smoke) exists, the 
V3'apaka (the thing signified or marked, c.^., 
fire) also exists. From this it follows by neces- 
sar)^ implication ( a sort of that when¬ 

ever the V3’apaka fire) is absent, the V3'ap3'a 
smoke) is also absent («nq^n«ti s«n*rimq:). Again, 
the V3’^apti may be a mutual or equipollent one, 
A and B nia3' be signs of each other, 
green-wood fire and smoke. Here each in turn 
is V3!^ap3’a ana Yy^paka, and this is expressed in' 
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the two propositions : — (i) Wherever there is 
smoke, there is green-wood lire, and (2) wherever 
there is green-wood fire, there is smoke. By 
necessary implication it follows-*( i) where there 
is no green-wood fire, there is no smoke ; (2) 
where there is no smoke, there is no green-wood 
Ute. We have seen that a Vy^pti exists between 
smoke and fire, for wherever there is smoke, there 
is fire. But we cannot say that a Vydpti exists 
between fire and smoke, for we cannot say that 
wherever there is a fire, there is smoke. The 
combustion of an iron-ball (), for ex¬ 
ample, is a case of fire without smoke. But it 
would be correct to say that a Vydpti exists 
between green-wood fire and smoke, as well as 
between smoke and green wood fire. The ques¬ 
tion, therefore, is—What is the relation between 
fire and smoke ? The relation between fire and 
smoke is a conditional relation ; /. c., on 
condition that the fire is green-wood fire, it 
would be a sign of smoke. In other words, a 
\ ydpti implies unconditional invariable concomit¬ 
ance, and the relation between fire and smok<* 
is not therefore a Vyapti (natural unconditional 
concomitance), for fire requires a 'condition,' 
Upddhi, green-wood, to be followed by smoke. 
Smoke, on the other hand, requires no 'condition' 
to indicate fire. For the purposes of Inference, 
therefore, relations between phenomena may 
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be considered as of two kinds:—-(i) Contingent 
conditional relations, holding good on the fulfil¬ 
ment of a certain condition or ITpAdhi, and (2) 
Vyipti, or unconditional invariable relation, 
between a mark and that which it marks, a rela¬ 
tion without any Upadhi or determining condi¬ 
tion )• It is this latter kiniP 

of relation that serves as the ground of Inference. 
If we can ascertain that a Vyapti existsi between * 
A and then A is a sign of Bf and an inference 
of the presence of B from the presence of A, and 
of the absence of A from the absence of B, would 
be warranted. The question, therefore, is -how 
to ascertain the relation of Vyapti between two 
phenomena. 

Ascertainment of Vyapti according to the earh' 
Nydya (5!rifH«^qT«i )•—Briefly speaking, the obser- 
A’^ation of agreement in presence ( m^Tst ) as well as 
agreement in absence between two pheno¬ 

mena, with the non-obsWvance of the contrary (aj- 
is the foundation of our knowledge of 
Vy^pti^ —Vachaspati). This suggests a nat¬ 
ural relation —Vachaspati) of invariable 

concomitance Vachaspati) between the 

phenomena, which is fortified by our non-observance 
of the contrary ( ajfOTnc). But this does not 
establish the unconditionality of the concomitance 
< }> which is essential to a Vyapti. 

We have tlMtefore to examine the cases carefully 
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to see if there is any determining condition 
(Upadhi—/. c, some hidden or undetected but really 
operative or indispensable accompaniment) which 
conditions the relation between the supposed 
sign or mark (Gamaka) and the supposed signate 
(thing signified, Gamya\ Now let us consider 
what constitutes an Upadhi. It is a circumstance 
Avhich always accompanies, and is always accom¬ 
panied by, the supposed signate (the thing signified, 
Gamyah but does not invariably accompany the 
supposed sign or mark (Gamaka). If, therefore, 
in the set of positive instances where both the sign 
and the signate are present, nothing else is con¬ 
stantly present, there can be no Upadhi. Or, 
again, if in the set of negative instances where 
both the sign and the signate are absent, no other 
material circumstance is constantly absent, there 
is no Upddhi. This follows from the very defini¬ 
tion of an Upadhi. It is impracticable to fulfil 
these requirements rigorously. Still, every one of 
the accompanying circumstances ( of course the 
likely ones) may be taken successively, and 
it may be shown that the concomitance continues 
even when the suspected Upadhi (nf^^raifw) 
is absent, and therefore it cannot be the Upadhi. 
And this is to be fortified by the observance of 
uniform and uninterrupted agreement in absence 
(VVatireka) between the two concomitant pheno¬ 
mena. In this way, when we have disproved all 
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suspected Upidhis, we conclude by establishing the 
Vy4pti. It is true that we may still go on doubting. 
But doubt has a certain limit for the 'experimenter* 
and the thinking person (irtuvr^). When 
doubt overthrows the foundation of all rational 
practice ( \ or leads to a stoppage 

or arrest of all practical activity (), 
it stands ipso facto condemned, and must 
be abandoned (). Sriharsha 
and Udayana—sqrqm is mentioned by Va- 
ohaspati). Thus it is that Vyapti is ascertained. 
In this way, we observe innumerable instances of 
Vyapti. Now by means of repeated observa¬ 
tions of this kind (q}, we have establish- 
ed the principle of the Uniformity of Nature (igiHiq- 
qfiiqsq ), and also of Causality ; and these two 
principles thus ascertained may be made use ol’ 
in their turn as the basis of an argumentation or 
deduction ( Tarka, U'ha, jtd ) to confirm a par¬ 
ticular Vyapti in a particular case. Tarka or U'ha, 
then, is the verification and vindication of parti¬ 
cular inductions by the application of the general 
principles of Uniformity of Nature and of Causali¬ 
ty, principles which are themselves based on 
repeated observation ( ) and the ascertain¬ 

ment of innumerable particular inductions of 
uniformity or causality 

—Vdchaspati). Thus Tarka 
also helps in dispelling doubt (). Sriharsha, 
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however, questions the validity of this verification, 
—cf. the well-known couplet ending n4: 
wn; I 

It will be seen that the process of disproving 
all suspected Upadhis ^qTftr«r^if«rrT 9 ), in the early 
Xydya,answers exactly as a firon^ss to Mill’s Method 
of Agreement. In fact, the disproof of a suspected 
Upadhi by pointing to instances of Agreement in 
presence () even in the absence of the Upadhi, 
fortified as this is by the instances of agreement in 
absence ), virtually amounts to Mill’s Joint 

Method of Agreement. But the fundamental 
difference is this :—Mill's Method of Agreement is 
formulated in view of the phenomena of causation 
(including co-effects, etc.) and, as usually enunciat¬ 
ed, confessedly breaks down in dealing with cases 
of Uniformities of Co-existence unconnected with 
Causation ; the Xy4ya Method based on the dis¬ 
proof of suspected Upadhis is a more daring and 
original attempt, and is far more comprehensive in 
scope, being applicable to all Uniformities of Co¬ 
existence and of Causation alike. And this the 
Xy^ya successfully accomplished, by introducing 
the mark of unconditionality into 

the relation of Vyapti (Concomitance), even as 
the same mark of unconditionality 
had been previously intronuced into the definition 
Causality ( ). The difference 

.between the early Xyiya and the Buddhist systems 
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may be briefly put thus :—^The former relied on 
empirical induction based on uniform and uninter¬ 
rupted agreement in Nature, and accordingly 
regarded the Method of Agreement as the 
fundamental Method of Scientific Induction, 
founding Inference on Vydpti to which they sub¬ 
ordinated Causality in the doctrine of Method;, 
the latter assumed two a priori principles, 
causalit}’’ and identity of essence, deduced 
the canon of the Method of Difference by an 
indirect proof from the principle of causality, and 
made this Method the foundation of all scientific 
Induction of Causality, just as they based all 
natural classification of Gengra and Species on their 
a priori principle of Identity of Essence, 

[Texts from the early Ny^ya :— 

Method of Agreement and the Joint Method 
without the device of the Upadhi:— 

Cf. Jayanta on 

‘only this remaining throughout^ while others 
change—implying the Method of Agreement. 
The set of positive instances, in which this 
antecedent alone is constant, must be sup¬ 
plemented by a set of negative instances 
( agreement in absence ) ; — 

qgftqrfqil; inw fwqqi- 
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I tiK) fii^i »f ir^i! f«i«r 

ifa Jayanta, A'hnika II, 

h 

Doctrine of the Upadhi:—Unconditional con¬ 
comitance distinguished from conditional:— 

?it ^ €«r5iar: ir«r f»riri?: ^ iwir:, 

I ng I ^qw-il ?»■ f% f»I«nPl 

vi?Tf?fii: I ^5«ffPiT i!??t 

?i5^«rsiT I awm ^»iwqTf%r0i4: W5"5t *i «itwT* 

ftui: I uat 4 fmm: 1 ^qT%: 

^g«r««rnT^T4 

I fqqir; qiw»iim«*n i 

Concomitance sufficient without causal ne.x- 
us :— 

The Buddhist objects—In Nature, ever}'thing is 
connected with everything else. Hence if there 
were no fiexus of causality between antecedent 
and consequent, everything might follow from 
everything else. The Nyaya replies—You admit 
uniformities ( of co-existence, etc.) other than 
causal ;—^so 3 ^ou confess that a natural fixed order 
can exist without the causal nexus . 

An UpMhi, how established and how dis¬ 
proved :— 

The Nyaya then proceeds to show' how an Up^dlii 
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is established, or how disproved by observation : — 

f\9 ?rf*rTH 

mfV; w ^ u ifh i wfar^w 

qiqm, «?iqit ^ ^finWI'TW SmqiT ^nfnfqqi: 

nqiTT^t I 

General Method of Induction by exhaustion 
of the Upidhi, more comprehensive than Mill’s 
Joint Method :— 

For the definition of an Upadhi, videSriharsha and 
Udayana: q: qTwqinqrhi: qrxf?t q qqifqfTfti i 

Hence to avoid an Upadhi (which is qT’arqqsqifa*.), 
the constant presence of anything relevant other 
than the sign and the signate in the positive ins¬ 
tances (of agreement in presence, qsqq), and the 
constant absence of any such thing in the negati^*e 
instances ( of agreemenWin absence, ) must 

be safe-guarded against. This amounts to MilTs 
Joint Method. 

Suspicion of non-perceptible Upadhi—Limits of 
legitimate Doubt:— 

q q qfqjqiq^sfq qwqmiqqi qrqqiqiqqfRqTqim^q 
qqifq: ^rmfqqrcq' qffiqqiflT vfq I 

"qqqr fqqTqqfntTqirqfn qTmqniT 

qqiqqqftqfff«^q W fqqi^ q fffqq qiqfifq 
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y --“J .. y -■ ■».*- ‘ -'--S' s-w-JV./.'-S 

«f^?T in^n\ 

^fq ^i^^il^qais'«rm I n^i?r ^^qi^rqiir 

wqsi I. umtiqTfq’ pq^«r qifqrqi*H^S!rq* 

qiHfliqi »ii^r5Er qjqnwi ^wifqira’ fqf^r!!^; i— 

Tarka, U1ia,—Deductive verification of parti¬ 
cular inductions by applying the two fundamental 
inductions of Uniformity of Nature, and Causali¬ 
ty :—Doubt finally dispelled :— 

Now innumerable particular uniformities of 
this kind ("V^aptis ) are observed, and as a result 
of this repeated observation, a belief in the Uiii- 
fonniU’ of Nature (), as well as in the 
principle of Causality ( is generated in 

the mind, a belief which has evidential value and 
validity. It is not intuition («r ) but a men¬ 
tal pre-disposition based on uniform and uninter¬ 
rupted experience ( 

^T«riftqrw^flTf5, —qin *Tit wwTqrn iF it 

9TTIIW ). Tlien armed with these new resources, the 
belief in uniformity and in causality as general 
]>rinciples, we proceed to fortify our particular 
inductions (Vyaptis), whether of uniformity of 
nature or of causality, by indirect deduction from 
these general principles :—We argue if, under 
these observed circumstances, A were not the 
mark of the principle of uniformity of nature 
would be violated,—Nature would not be uni- 
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is established, or how disproved by observation : — 
air 

mftr; nm m g \fh i wfatw 

g fjRT ^gaaaiia^, ^qifwa^r a awajaTaw arwaiai 
HaiaTi?wir, ftitawsi^^ar a aaaai 
qram, aatw? a ^faqaira warTqa ^larf^ar: 

% N S ^ si N 

aw. i 

General Method of Induction by exhaustion 
of the Upidhi, more comprehensive than Mill’s 
Joint Method :— 

For the definition of an Upadhi, videSrihansha and 
Udayana: n: qinaw^Tfa: ^ i 

Hence to avoid an UpMlii (which is 
the constant presence of anything relevant other 
than the sign and the signate in the positive ins¬ 
tances (of agreement in presence, ), and the 
constant absence of any such thing in the negative 
instances ( of agreement in absence, sjfatqr) must 
be safe-guarded against. This amounts to Mill’s 
Joint Method. 

Suspicion of non-perceptible UpMhi—Limits of 
legitimate Doubt:— 

q ^ ^f»iirrt*tsfq ¥TqqsqwqrHiTTqrmrtq 

^qrfq: qfmifqqrcq* qfaq^Tm qf?T I ^q*T 

^sicqt . «8ifqiw’ f«Tqf*rqrr«iTqTrqfir qtrtqwTUT tq^ 

qvrtqrirqifqif^xl^ HVi Fqniqt vwqqKi *r qrfvr qtqfifn 
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I ^sriH^ I 

$w!it far^TTirwin i 

vm\n ^^qwnfir 

?i«iT?n •f \ . ww «r 

^wiffna’ f^rf^fi: 1 — 

Tarka, U'ha,—Deductive verification of parti¬ 
cular inductions by applying the two fundamental 
inductions of Uniformity of Nature, and Causali¬ 
ty :—Doubt finally dispelled :— 

Now innumerable particular uniformities of 
this kind ( V 3 ’aptis ) are observed, and as a result 
of tin's repeated observation, a belief in the Uni¬ 
formity of Nature ( irfuai*i), as well as in the 
])rinciple of Causality ( is generated in 

the mind, a belief which has evidential value and 
validity. It is not intuition ( w wwim ) but a men¬ 
tal pre-disposition based on uniform and uninter¬ 
rupted experience < 

ffu immpiit 

Then armed with these new resources, the 
belief in uniformit)' and in causality as general 
principles, we proceed to fortify our particular 
inductions (Vy^ptis), whether of uniformit}’^ of 
nature or of causality, by indirect deduction from 
these general principles :—We argue if, under 
these observed circumstances, A were not the 
mark of Bf the principle of uniformity of nature 
would be violated,—Nature would not be uni- 
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or, if under these observed circumstances 
A were not the cause of the principle of cau¬ 
sality would be violated, the phenomenon B would 
be without a cause and such indirect proof 
gives us the overwhelming probability 
which we call practical certitude, and on which 
every reasonable man (every thinking and judging 
person) proceeds to act in due natura" course.— 

1 Viichaspati I, i, Sutra 5 ; 
cf- also, I, I, Sutra 40— qiR^qjlqq^ii 

Instances of Vyapti (uniformity) not compre¬ 
hended under Causality, or the relation of Genus and 
SpeciesThe Xyaya points out that the relations 
of cause and effect and of genus and species do not 
exhaust the grounds of Inference. There are 
cases of Inference based on Vyapti {Le,, on in¬ 
variable and unconditional concomitance) w^hich 
come neither under Causality () nor under 
Identity of Essence ( mqTvqi >. V^chaspati notes that 
to-day's sunrise and yesterday’s sunrise, the rise of 
the moon and the tide in the ocean, the relative 
positions of the stellar constellations, are instances of 
Vydpti (invariable concomitance) between pheno¬ 
mena which are neither related as ause cand effect, 
nor as’gemis and species. Jayanta adds the conjanc- 
tion . of |ttn-$et with the. appearance of the stars. 
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of ants moving in procession (with their eggs) 
with the approach of the rains,—of the rising 
of the constellation Agastya (Canopus) above 
the horizon with the drying up of rivers; of the 
springtide with the full moon ; and dismisses as 
sophistical and far-fetched the Buddhist attempt to 
explain all these cases by means of causality. We 
have seen that the Nyaya and the Mimansd reduce 
most of these conjunctions to cases of co-effects of 
the same cause, co-effects whicli ma}’’ be either 
simultaneous or successive. 

«—Vachaspati, Tatparyya-Tik 4 I, i, 
Sutra 5 ; — cf. also Jayanta, Ny^iya Manjari—n^^qr^kfcr 

ijjrt I i 

m fq=qf«n^jirqwii: \ 

\ »i^r«!T qfiqqrr: 1 

Vyapti between Cause and EffectRelation 
of causality to Vyapti 

On the Buddhist (and early Xyiya-) view that 
one specific assemblage of ^ effect' phenomena has 
one specific assemblage of causal conditions, there 
would be two aggregates, the sum of causal condi¬ 
tions ()t ^nd the sum of effects (qrr^- 
). For example, fire requires green-wood to 
complete the sum of causal conditions to give rise 
to smoke with some particular marks ( virfIrfN,— 
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^ ^ J*^***^ J«- * ^ -• -« >'w' r ^ J» .j" ' “ «•«' f'^ jT ^ *--•>..- ^ 

ftfuF, Jayanta II; compare Gangesa, 

I—Chinti- 

mani,Anumana, Viruddha Siddhanta). Here,between 
an effect and a single condition (termed a cause ) 
there is a relation of Vy^pti. The effect is Vyapya or 
Gamaka (the sign or mark) ; the cause (or condition) 
is Vy^paka or Gamya (the thing signified). In 
other words the presence of the effect indicates 
the presence of the causal condition, and the 
absence of the causal condition will by implication 
indicate the absence of the effect. Smoke of this 
particular kind is supposed to be an effect of 
which there is one and only one assemblage of 
causal conditions ( fire and green-wood) ; hence 
where there is smoke, there is fire ; and when there 
is no fire, there is no smoke. 

Now introduce the complication of the plurality 
of causesFire, for ejcample, is the effect of 
several assemblages, c.g.y (i) blowing on heated 
grass, (2) focussing ra^’s through a lens on a com¬ 
bustible like paper or straw, (3) friction with the 
fire drill, etc. Here each assemblage is regarded 
as a sum of causes. But in this case there is no 
Vj’apti between the effect 'fire' and any particular 
assemblage of causal conditions, saj’, of the lens 
or the fire drill. For the presence of fire does 
not indicate the presence of the lens or the fire 
drill assemblage, nor does the absence of either of 
the latter in particular, indicate the absence of fire. 
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Indeed in such u case, the effect ^ fire ’ is not a 
mark or sign ( Gamaka or Vydpya ; of an3’^ one in 
particular of the different possible causal assem¬ 
blages, though each of these particular assemblages 
ol causal conditions is a mark or sign (Gamaka or 
Vyapya) of fire. 

The plurality of causes requires a further con¬ 
sideration in the light of the definition of the 
causal relation. A cause, is defined to be the 
unconditional invariable antecedent. From the 
unconditionality, it follows that the entire sum of 
conditions, and not one single condition, is, 
properly speaking, the cause. In view of the 
plurality of causes, an invariable antecedent must 
be taken to mean that any particular cause (/.c., 
assemblage of causal conditions ) is invariably 
followed by the effect,—not that the effect is 
invariably preceded by any particular cause. 

Popularly, a single condition, say tlie lens or 
the fire-ch ill, is said to be a cause of fire ; but, in 
view of the plurality of causes, this is apt to be 
misleading, as there is no Vy^pti in this case; the 
lens or the fire-drill is no more a mark of fire than 
fire is a mark of the lens or the fire-drill. 

The plurality of causes strains the definition of 
a cause, and undermines the relation of Vj^dpti 
between an effect and a cause. Any particular 
cause (causal aggregate) still indicates the effect, 
but not vice versa. The earlier Nydya ( down to 

i8 
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VIcliaspati and Jayanta) obviated the plurality, as 
we have seen, by introducing distinctive marks in 
the effect such as would indicate a single specific 
cause ( or indicating 

or Some indeed went further and 

held that when the antecedent causal assemblages 
differ in kind, the effect phenomena, though 
apparently the same, do really differ specifically 
(or in kindj—i But the Ny^ya 
discards this hypothesis ; the fire is the same, though 
the possible causes (or causal aggregates) differ, 
the lens, the drill, etc. But the effect phenomenon 
to which we attend is not the only effect;—in the 
case of plurality of causes, we must carefully 
examine the accompaniments of the effect, /.c., 
the sum of effects, and the examination will shew 
some distinctive or specific circumstance or accom¬ 
paniment which will enable us to definite!}' deter¬ 
mine the particular assemblage of causal conditions 
that must have preceded in the case under exa¬ 
mination. This is the device of the earlier Nviiva 
as well as of the Buddhists, as we have seen ; but 
the lateT Ny 4 ya doubts the practicability as well 
as the theoretical validity of such a step on an 
unrestricted assumption of the plurality of causes, 
and feels troubled by the circumstance that no 
effect for which more than one cause (or causal 
aggregate) can be assigned, can be regarded as a 
mark or sign (Gamaka or Vydpya) of any one of 
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tlie causes in particular. Accordingly, some 
adherents of the later Xydya admiiced the pro¬ 
position that when more than one causal aggi'eigate 
can be supposed for any effect, the latter is a mark 
or sign ( Gamaka or A'yapya), not of any one of 
the causal aggregates in particular, but of one or 
oiher of them ; and the absence, not of one such* 
cause, but of each and every one of them, alone 
indicates the absence of the effect. .V cause 
therefore sliould be delined to mean onr or other 


t)f the possible alternative aggregates which, being 
given, the effect follows invariably and iincondi- 
tionall}'. If we ask what is the defining mark (or 
(luidditv; of the cause (), we are 
told that it is inie~ur~othennss and 

nothing else : others cut the Goridan knot by 
assuming that the different possible causes of the 
same effe'.’t possess a common power or ellitn'encv^ 
(), or a common ‘ form ' ( sriFimmi , 
which accounts for the production of a common 
effect. The latter is therefore a sign or mark of 
this power (), or this form (), which 
is manifested by each of the causal aggregates.»:This 
hypotliesis ( ), they hold, is simpler and more 

plausible than the hypothesis of specific difterences 
latent in the ai)parently identical effect of a 
plurality of causes (wi> 5 rtfnRm). 

(Cf. Dinakan on the Siddhanta Mukta^'ali— 
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^FTtwnur ^Fwwt’o ^itmifiir ^fnfcwirfwniFir: 1 w ^ 
i!<irqtfrwKin: ijwiw 

pwmfiitn^«r 

acri!qi«)T?r wi?: 1 im 

^ . ^ <!qr- 

# 

iifiB*(^ii ^g?fT»TT^m ftr*!*T»T*nffl^vw ^ nf«f«af%: vttn: \ 
Sloka 2, cf. also, f2ifk^T»i^»l 1 

Cf. Udayana, Kusumanjali, Stavaka i —-mv wFe 

»fii »r I ?iRf fn fariri?nSg vtiir«rwtg^i!^?iiH:^-irfw: 

*1 ^laiTTi 1 ^T^< 5 w«»TiTr ^ 

»f I.’2^*r 

f^Km^ I wi '^fq iRTq^t'WTTW I 

♦ The Scientific Methods already noticed, the 
Joint Method of Difference (the Panchakarani ), 
and the Joint MethojJ of Agreement (Vj^aptigraha 
with Up^dhisanka-nirasa and Tarka ), are not the 
only methods of ascertaining causality or concomi¬ 
tance, or establishing a theory (f«w!®n); nor are these 
Methods always practicable. Very often, -we reach 
tlie explanation of a fact (^qqfti> by means of a 
Hypothesis {qtqqm) properly' tested and verified 
(r»T^«)' A legitimate H^'^pothesis must satisfy the 
following conditions ;—(i) the hypothesis must 
explain the facts or ^qqfti) ; (2) the 


'.wyaeptsii! 
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hypothesis must not be in conflict with any 
obser\'ed facts or established generalisations 
f% «B?r«?irj?r, if —Jayanta, Nydya-Manjari, 

Ahnika i); (3) no unobserv*ed agent, must be 
assumed, where it is possible to explain the facts 
satistactorily by observed agencies 
^ M ^*ir^isr<i n^qqtfr f# 

iT|qqi»if^n, idid ); (4) when two rival hypotheses 
are in the field, a crucial fact or test (fqf«fai*rqr, 
ralio sufficient) is necessary; the absence of 
^uch a test (ftfafqir^nfqTq) is fatal to the establish¬ 
ment of either, (5) of two rival hypotheses, the 
simpler, i.e.^ that which assumes less, is to be 
prei’eiTed {celeris paribus) versus 

qr'^^riqtTii); (6; of two rival hypotheses, that which 
as immediate or relevant to the subject-matter 
is to be preferred to that which is alien or remote 
<q^iiflqr®«Ttq) ; (7) a hypothesis that satisfies the^" 
above conditions must be capable of verification 
before it can be established as a theory 
<f«tT«?r), The process of verification of a hypothesis 
consists in showing that it can be deduced as a 
-corollary from (or is involved by implication in) 
some more general proposition which is already 
well-established (cf. Vatsyayana's exposition and 
illustration of Verification, —including both 

the Deductive Method and Colligation), 

Tins doctrine of Scientific Method, in Hindu 
Logic, is only a subsidiarj’ discipline, being com- 
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preliended under the wider conception of Metho¬ 
dology, which aims at the ascertainment of Truth 
whether scientific (Vijnana) or philosophical (Jnana) 

Amara-Kosha);— 
the latter being the ulterior aim. In the in¬ 
vestigation of an)^ subject, Hindu Methodology 
adopts the following procedure: (i) the proposi¬ 
tion (or enumeration) of the subject-matter 
(Uddesa\ (2) the ascertainment of the essential 
characters or marks, by Perception, Inference, the 
Inductive IMethods, etc.,—resulting in definitions 
(by mw) or descriptions (by ; and f^) 

Examination and Verification and 

Ordinarily the first step, Uddesa, is held to include 
not mere Enumeration of topics, but Classifica¬ 
tion or Division proper (fi?mn: ^tii«qT*iqTin^ 

I fqwijr 

—Jayanta, Manjari) ; but a few recognise the 
the latter as a separate procedure coining after 
Definition or Description. Any truth established by 
tin’s three-fold (or four-fold) procedure is called a 
Siddlijinta (an established theory). Now the 
various Pramanas Poofs, i.c., sources of valid know¬ 
ledge) in Hindu Logic, J'/.::., Perception, Infereme, 
Testimony. Mathematical Reasoning includ¬ 
ing Probability in one view) are ordy opera¬ 
tions subsidiary to the ascertainment of Trutli 
And the Scientific Methods are merely 
ancillary to tljese Pramanas themselves. 
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1 have explained the principles of the Hindu 
doctrine of Scientific Method, avoiding the techni- 
(‘alities of Logic as far as possible ; and I cannot 
liere enter upon the logical terminology or the 
logical apparatus and machiner>*, which would 
require a separate volume to themselves. For 
these, I would refer the reader to my paper on 
Hindu Logic,—as also for an account of the later 
Xydya (which, in spite of its arid dialec¬ 
tics, possesses a three-fold significance in the 
history of thought: (i) logical, in its conceptions 
of Avachchhedaka and Pratiyogi, being an attempt 
to introduce quantification on a connotative basis, 
in ijther words, to introduce quantitative notions 
of Universal and Particular, in both an affirmative 
and a negative aspect, into the Hindu theory of 
Inference and Proposition regarded connotatively 

■A 

the establishment of relations among attributes 
or marks ; (2^ scientific, in its investigation of the 
arieties of Vylpti and Up^dhi, (and of 
being an elaboration of Scientific Method, in 
the attempt to eliminate the irrelevant; and . 3) 
ontological and epistemological, in its classifica¬ 
tion and precise determinations of the various 
relations of Knowledge and Being, with even 
greater rigidity and minuteness than in HegeTs 
Logic of Being and Essence. I will conclude 
with a few observations on Applied Logic, />., the 
logic of the special sciences, which is such a 
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characteristic feature of Hindu scientific investiwa- 
tioih What is characteristic of the Hindu scienti¬ 
fic mind is that without being content witli the 
general concepts of Science and a general Methodo¬ 
logy, it elaborated the fundamental categories and 
concepts of such of the special sciences as it cul¬ 
tivated with assiduity, and systematically adapted 
the general principles of Scientific Method to the 
requirements ot the subject-matter in each case. The 
most signal example of applied logic (or Scientific 
Method) worked out with systematic carefulness 
is the Logic of Therapeutics in f^haraka, a Logic 
which adapts the general concepts of cause, effect, 
energy , operation, etc., and the general niethodo- 
logy of science, to the special problems presented in 
the study of diseases, their causes, symptoms and 
remedies (vnfe Charaka, Vimdnasthana, Chap IV,— 
^also Sutra Sthana ,—vide my Paper on Hindu Logic). 
Here I will give an illustration of Applied 
Methodology from the Science of Analytical and 
Descriptive Grammar. Patanjali, in the Maha- 
bhishya, is very careful as regards Methodology. 
I take no note now of the philosophical presupposi¬ 
tions ofhis philology ( vide my Paper on the Hindu 
Science of Language', but will confine myself to 
his presentation of the Applied Logic of Descrip¬ 
tive and Analytical Grammar. The sentence is 
the unit of speech, as every Hindu philologer 
contendSi b|it the first business of Analytical 
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Grammar is to analyse the sentence into 
its significant parts and their coherent rela¬ 
tions to one another. Assuming that articulate 
sounds are signficant, the question ishow 
is the sentence, which is the unit of articulate 
speech, broken up into significant words and 
their mutual relations ? Patanjali answers that this 
is done by an instinctive use (cf. Vachaspati's 

of the John Method of 
Difference ( combined Addition and Subtraction), 
fortified b}" the Joint Method of Agreement 

). Patanjali starts with a simple case. 
Take the two sentence-units :—Pathati (he reads) 
and Pachati Jie cooks). Suppose you start with 
the assumption that these sounds are signi¬ 
ficant, and l^ial separate eknunis have separate 
meanings. Then you hear Pathati, and, at the 
same time, a man reading is pointed at. Then the 
assemblage of sounds Pathati (/. c., Patli-hati) 
stands for the assemblage—^one reads,' (/. e, the 
action reading+an individual agent). Similarly 
by finger-pointing or other indication, you find that 
the assemblage Pachati {L e, Pach + ati) stamis for 
the assemblage ^one cooks' (L e, the action cooking 
i-an individual agent, say, the same agent as before). 

Now look at the groupings:— 

* 

Path +ati — reading -hone agent. 

Pach +ati—cooking+one agent. 
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FroJji repeated obser\'^ation of similar groupings, 
one is led to conclude that Path is the invariable 
concomitant of the action 'reading, because the dis¬ 
appearance of the former (the other element remain¬ 
ing) leads to the disappearance of the latter a. rough 
Method of Difference by subtraction—; that 
Pach is the invariable concomitant of the action 
‘cooking’ because the introduction of Pach (with 
nothing else added) leads to the introduction of 
the action 'cooking,^ (a rough Method of Difference 
by addition,—; and that Ati, which is 
the only 'common antecedent’ (. is the 
iinariable concomitant of 'one agent’ which 
is the only common 'consequent' () In 
fad, the last should come first by the Method 
of Agreement, then the other two either by 
Residue, or by Joint Agreement in presence and 
absence i )• So far all is plain sailing, 

though only very simple and ver)’-rough applica- 
tions of the Methods are given. But—and this is 
the point—throughout the argument, it is assumed 
that one sound is the concomitant of one idea, in 
other words, there is no plurality of causes to vitiate 
the application of the Method of Agreement in the 
above example. And now the objection is ad¬ 
vanced that this basal assumption is untrue. The 
same sound is not the concomitant of the same 
idea. Different words (sounds) may have the same 
meaningf and the same word (sound) may have 
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(lift'erent meanings. We cannot therefore by the 
Joint Method of Agreement deter¬ 

mine the meanings of words, or the separate func¬ 
tions of roots ''stems) and inflections,—at least not 
so simply as is pretended above. Patanjali states 
this difliculty in the way of applying the Scientific 
^Methods to the problems presented by Analytical 
(irammar, a difficulty arising from the plurality of 
('iiuses, but does not state the solution. The 
solution, however, depends on the Method of 
Suhtfaction and Addition (Patanjali’s and 
). For it will be found by extensive 
observation that the number of meanings of which 
a word (sound) may be capable is limited. So also 
is the number of words (sounds' expressive of a given 
meaning. Hence, by the Method of Difference, 
etc., the causal relations of words and meanings 
may be determined. Patanjali thus establishes the 
doctrine of Prakriti and Pratyaya (roots and 
inflections', with their separate significance, which 
is of course a necessary postulate in the case of an 
inflectional language like Sanskrit. Isolating and 
Agglutinative languages offer less difficulty, 
whereas the difficulties are in some respects 
enhanced in the case of languages with a polysyn¬ 
thetic or incorporating (incapsulating; morpho¬ 
logical structure. 

wrfatsff «iT I ni^r; 
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^f^?T «qsn?3f! ( ,— 

w4t (^fn ) i- 'si^fsfq ( f^fflrfn: ),— 

Sfrfq 7 [ ^q^iq^r ( qfefiif^ir),—qrfqn wqt ( qrflsi ) 1 

«i: n«?t fi?T w, qlsqf I 

vqmvt ?r« \ *1: n^\s»r?ft »Tfii ^€> 

W iflliqf SIJ^ I 

fw eqquie:—qfqt ft n^fr q^fi^r Hqpn 1 %^: 

w: %tniK: \ *is?t qui: 1 qiqr if?? 1 

w f# n r«ir «fr« 1 »iirq ?r^‘^sfl[q^T *1 

f€«q^?r I ^^if{t T% wa^fertqfWT^q 1 ^f?i 

f, * * 

q«am: Rw«n^ ifif 1 ( Mahabhashya, i—3, 9.) 

Patanjali not only applies the Scientific 
Methods to the foundations of Grammatical Anal vsis, 
but also Ify their means establishes and elaborates 
the fundamental categories and concepts of Gramma¬ 
tical (and Philological; Science, r ,^., the concepts of 
action {f^qr), agent (irffT), instrumental cause (^Km 
HT«rqrim?[), end (pqfif’n), origin (%g), limit 
substance (^ar), quality (), and genus ( ); 

—also of the fundaifeeutal relations (at the 
bottom of all thought and speech ) —the relations 
of Time ( qufqtqiqvqsq), of Space ( ), 

of Causality of inherence ( , 

of co-inherence ( ), of the sign and 

It* 

the signate (^wffrflHiq). of mutual dependence 
, (vfta’ci’sru);—an entire grammatical (and philo¬ 
logical) apparatus, which ^t11 serve as a "jnnnt 
; dappui for generations of philologists and gram¬ 
marians to con|^. 
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{By Principal Brajendranath Skai.. > 

Empirical Recipes from Var&hamihira ( circa: 

550 A.D.) relating to Chemical Technology. 

A. Searing of hard rocks to enable them to- 
be cut (or pulverised) ( firii). 

Sprinkle on the rock taken red-hot from 
tlie lire of Palasa and Tinduka wood (Butea- 
PVondosa and Diospyros Embryopteps ) ; a ) 

diluted milk, or (h) a solution of wood ashes 
(the ashes of the Mokshaka mixed with those of 
reeds), or (r) a decoction of (the fruit) of 
the jujube ( Zizyphus Jujuba) kept standing for 
7 nights in a mixture of whey, vinegar and spirits, 
in which Kulattha (Dolichos Uniflorus or Biflorus) 
has been steeped, or {d} a solution of the ashes 
of the Neema bark and leaves (Azadirachta 
Indica), the sesame pod, the resinous fruit of the 
Diospyros Embryopteris, and the Guduchi 
(Tinospora Cordifolia), with cow’s wieve. Repeat 
the process seven times (in the last case 
six times). ^ 

(Vardhamihira, Vrihat-sa«hita, Chap^ 33, 

Slokas 112-117)^ 
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B. Hardening of steel ( ). 

(1) Plunge the steel red-hot into a solution of 
plantain-ashes iu whey, kept standing for 24 
hours ;—then sharpen on the lathe. 

(2) Make a paste with the juice of the Arka 
(Calotropis Gigantea), the gelatine from the horn 
of the sheep, and the dung of the pigeon and tlie 
mouse ; appl)’’ it to the steel after rubbing the 
latter well with (sesame) oil. Plunge the steel, thus 
treated, into fire ; and when it is red-hot, sprinkle 
on it water, or the milk of the horse (or the camel 
or the goat), or ghee (clarified butter), or blood, or 
fat or bile. ^ Then, sharpen 071 the lathe. 

(Varahamihira, 

chap. 49, slokas 23-20. 

C. Preparation of cements <for i-ocks, metals, 
etc.) {1— 

Varahamihira gives the following recipes 
among others, (i) First, prepare a levigated powder 
w\t\i lac, the resinous exudation of the Pinus 
Devadara, the Balsamodendron Mukal, the Feronia 
Elephantum, the kernel of the fruit of the /Itgle 
Marmelos (the hcl)^ the Diospyros Embrj’-opteris, 
the Neem (Azadirachta Indica), the Mhow 
(Bassia Latifolia), the Indian madder (Rubia 
Manjistha), the Phylknthus Emblica, and the resin 
of the Sala tree (Shorea Robusta), then make a 
decoction of this in 256 Palas of water reduced 
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by boiling to 32 Palas, and apply the decoction 
liot. 

(2) The liorns of cows, buffalos and goats, 
asses’ hair, buffalo’s skin, with gavya (cow^s urine 
etc.j, the Neem (Axadirachta Indica) and the 
Feronia Elephant urn, similarly treated. 

(3* A mixture of eight parts of lead, two of 
^ bell-metal' and one of brass, melted and poured 
hot (Maya's cement). 

The first, it will be seen, has lac, gum and 
turpentine as principal ingredients ; the second 
makes use of gelatine ; and the third is a metallic 
cement. 

D, Nourishment of Plants ;—(from Var^ha- 
mihiria. Chap. 54, on 

The most suitable ground to plant in is soft soil 
that has been sown with the Sesamum Jndicuin, 
and dug up or trodden over with the sesame 
in flower. Grafts should be smeared with 
cowdung. For transplanting, the plants should 
be smeared with ghee (clarified butter), sesame 
oil, the honey of the Kshudra variety of the 
bee, the oil of the (Jsira (Andropogon Laniger 
or Andropogon Citrarum ), the Vidanga (Embelia 
Ribes), milk and cowdung. Trees should be 
planted at intervals of 20 or 16 cubits. 

As a sort of general prophylactic, mud kneaded 
with ghee (clarified butter) and Vidanga, ( Embelia 
Ribes ) should be applied to the roots, after which 
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milk diluted with water should be poured. As 
a remedy against barrenness, a hot decoction 
should be made of Kulattha (Dolichos Uniflorus 
or Biflorus\ Masha (Phaseolus Roxburghii),. 
Mudga {Phaseolus Mungo;, Tila (S^samum 
Indicum), and Yava (barley); which, when cooled, 
should be poured round the roots. 

To promote inflorescence and fructification, a 
mixture of one A'dhaka (64 palas) of sesame, two 
A'dhakas {128 palas) of the excreta of a goat or 
sheep, one Prastha (16 palas) of barley powder,, 
one Tula (100 palas) of beef, thrown into one 
Drona (256 palas) of water, and standing over 
for seven nights, should be poured round the roots 
of the plant. The measures given are for one plant. 

To ensure inflorescence, etc., the seed before 
being sown should be treated as follows:—The 
seeds should be taken up in the palm greased with 
ghee (clarified butter), and thrown into milk;—on 
the day following, the^eeds should be taken out 
of the milk with greased fingers, and the mass 
separated into single seeds. This process is to be 
repeated on ten successi\’e days. Then the seeds 
are to be carefully rubbed with cowdung, and 
afterwards steamed in a vessel containing the 
flesh of hogs or deer. Then the seeds are to be 
sown with the flesh, with the fat of hogs added, 
in a soil pireviously prepared by being sown with 
sesame and dug up or trodden down. 
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To ensure the formation of Ballaris, (#>., 
sprouting and the growth of luxuriant stems 
and foliage ), the seeds should be properly ^aked 
in an infusion of p owdered paddy, Masha 
(beau), sesame and barley mixed with decom¬ 
posing ilesh, and then steamed with Haridra 
(turmeric). This process will succeed even with 
the Tintidf (Tamarindus Indica). For the Kapittha 
(Feronia Elephantum ), the seeds should be soaked 
for al>oui two minutes (lit. such length of time as 
it would take one to make a hundred rhytlmiic 
claps with the palms—in a decoction 
of eight roots (A'sphota, A'malaki, Dhava, V^sika, 
V''etasa, Surj^^avalli, SySma and Atimiikta, the 
Jasmine, the myrobalan, the Grislea Tomentosa, 
the Justicia Ganderuss^i, the Calamus Rotang, the 
Gymandropsis Pentaphylla, the Echites Frutescens, 
and the Dalbergia Oujeinensis) boiled in milk. 
The seeds should then be dried in the sun. This 
process should be repeated for thirty days. A 
circular hole should be dug in the ground, a cubit 
in diameter and two cubits deep, and this should 
be filled with the milky decoction. When 
the hole dries up, it should be burnt with fire, and 
then pasted over with ashes mixed with ghee and 
honey. Three inches of soil should, now be 
thrown in, then the powder of bean, sesame and 
barley, then again three inches of soil. Finally, 
washings of fish should be sprinkled, and the mud 
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should be beaten and reduced to a thick consis¬ 
tency, then the seed previously prepared should be 
placed in the hole under three inches of soil, and 
fish-washings poured. This will lead to luxuriant 
rainilication and foliage, which will excite wonder. 
The Agnipurina adds that the mango is specially 
benefited by coM fish-washings (imwfete 
wwfnt —Mif "ff* Agnipurdna). It will be 

seen that these elaborate recipes are empirical con¬ 
trivances for supplying the requisite nitrogen 
compounds, phosphates and bacteria, these being 
potentially confined in the mixtures and infusions 
prescribed. 
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Extracts from 
RASARATNAKARA. 



HINDU CHEMISTRY 


WRT'I rw T’Wn 1!w 
« « « « I 

W 9 nr*j«ft^ Tf^TT. 

?iiftf?r ^ f^»i « ? II # 

s I 

fSmiTW 1^* wfiw: 

tjtsif ;^pfts’5Pm I 

9 . ^ • 

TOIT ^rj^wnTsRT 

wfrfN H 8 N 

^ I 

ywT ^ ^ m 

ftunr fW 

• Agrees nearly with Ras^rnava ; cf. Vol. I, Sans. 
Texts> p. 13. 


k qw is the conect form* 



HINDU CHEMISTRY 


3^ II ^ M 

^nr^wrfftvpj i 

ff ^ < IIT ftWSfT ^«r t WTffi%9f I 

TTT^nnnf^ « «.« 

^iwfi ’ww I'lfl' -K^i^wTrif ^nT*iT I 
U\H\^ H ?<• tt 

^f?r; i 

w%7WWP«n^?r^lWt^ 5irarf?T nun 

ftir^nBfw; i 

inwnr: w «(4^?:?^«ifwr: i 
Tftfwnf^r W tf^^f^T^BTWwrnro; i 
^rgm: ggin %»[ <BW »t nut 

I 

- ^ ^ ^ ^ p*- « 

*iNH fjmrw WWW wvrwwT i 


• The text reads ing, which is incorrect, 
t This verse also occurs in RasiSr^va. 
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HUf ^nnTf*lfW 

wncsufir:» 

S)^U4|4ll 1?N I 


H%*I ?IS1 


w* II ?»» 

iis^^ii 

Miw^ l*irnflrawrst*[ i 
^TK^# TOIfW i|tr^#\?«llf%7I*l 11^811 
fqftM 7 qnjm^ ^iSTliiPIT I 

Tnni tRT?^ 4<Mi<ti¥i *i #sra; b^hii 


lafp^re^ I 

s 

ifl :5 


• These couplets also occur m R. R* S., with this 
difference that in the latter ifTOT has been substituted 
for ^aitn. « 
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VctiiLbvl :fi 

^ ^ 

MTWn ^rrn*T?TR»J^ I 

^dSrawpiTTW^« fl # 

^msmw^krwrt fpnftnij; i 

^%w«r ^ ihra: H # 

• ~N 

■^r^BZw^wrr^ ?tt<9 ttij i 

iraT«iTO fwrfn ^af ^jjrr g u^'oii 

HTRi^ I 

«rarnw»ig»at twr awin?re»nft?n^ n n 
^ ^ ilga 3^ ^ I 

«tg« « 

HTBT g'*qOi insi <M4k^4 f^pavni n ^« n 
• mrflnwtsc^i: laafifir: i 


• Cf. Ras^^va. Vide Sans. Texts, Vol, I., p« 12 
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^ ^ ^ * 

'iflTWWl' Vr^T^H WW WTTfl?l I 

^?rmtr^«5?rm^*T#5?n(# w 
ij3ir»UiT*iw 'Jim jnppf ^WT^pnj i 

fife 9 rawnl tmt ^hra: m h «> 


fflw# «i^«i^«izt^: i 

Hifro « 

*n^«^K 4 i^«i nrfiifl* i 

^ m!( ^hpr:« h t 

iq«(«l^ I 

^ nrfiffng i 

vflqiqurTJf «rraf? *frT ^hro; it ^'S h 


I- 


■w 

^ « 

iWRPi HHTw ^rw*i?r wrrsRi: i 


• Cf. Rasitr^avai Benaras MS. V. 37—38. 
t Cf. Sans. Tests, Vol. I. p. is. R. R. S. Bk. ii,. 
l93—104. 
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hh; im:» i 

^Wmi • «ww«!fM%R I 

«> •<»«#. 

• t 

^ ^ »rjT5w i 

fw 5*f%fH: ^Ifwt imoifc 

„ - ^ *N 

< ’^Tw^nt*! ^Hii! *rr*i^ j 

33C(T% TTTT^ ?p»?r?raT I 
ir^ TUPrt ?rra% <cit*[« n? « 

sirit^ fiWRrT ^ afpni; I # 

__ ^ ^ • 

11^4 ISS^T "W WWW ^5W 

wn^Wr?:^ wwT?i« «.^ #! 

« « « » 

mr i 

-r 

w^wwr wTHtf5fw?rt fm 

'VN 

' * ^ 

fvpmwHT wrfwTTw »«.« i 
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IWTwmrwft I 

^»«rregwT Mf«flif^«iuil 

’TT*TwTft?cf^ T^^?rnirt awi^ikui- 

's> 

^TTTnrTfwsirnt «im i 

'trarSt soT^ffTwnr: i 

a i ^ki rn 

^ ^ ^ 

nnj^ 

MM 

^T??nram?«rf4fir: i 
>»«<»» 
wranHwr ^ wrftant 

»iT»itT T%^[irirtf << T <uj^inf^ ?n[ H«M 

« . * « « 
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II 


XUS %xnPR i 

?rrwii«q»nr»i?T; m ^ m' 

# « «: « 

qqquirH 1 

^ ’rn^qiTu h b 

^ g wxdf mm gs^ q^qrf gq: 1 
f«isi»Ti*i«g wiq^qi g gwj^: b b 

g^wr’ ^qft«siT g hW g»!: h»i: i 
< j5T%q s? gfi qftgHref^qrr gq: b b 
g t nfi qg i gplt #?jtg b b# 

ggqr^ q# anr g^rtsi gr^qi ftqi^ 1 

7 HHH iwqf qfgj WctT B ^8 B 

qRqr qraqfgqmn^ qq^ gw n wqrg I 
inuikg q^giireHTqnr b b 

• Cf Rasdrnava, Vide Sans. Texts, Vol. I. p. 4, 
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^i*i!U*i<fl^^iyn?T ?nFw^n^ ?f i^WT^yt^ i 

3^ ^ «h^<Slu5i trfflwnw^ I H 

ft^aqiilt<g : i» 

UTOrw ^«fiTP( 

(qr^wNn^O <i« ffqr ^ q fii4«f^^ i 

-S_^ N 

qqj ^wrf^TW 

qnsTH^ ^ s & fii f% qK » ^ n 
^^nrqs&nwr^ ftret ^rmr^^; i 
^rAqfsftqqrrft ^ ^r^rerT»qqnRf5q?n » 

qir*mT «rq ^ tjsirm 2n5TtT*( I 
Tqm^ ^ n qtw Tm?^: i 

^^^RSfTORtTl^ iim "q II 

qqf *W irqnro tWqW: qqnqi: I 

J <» 

ai« i «w f q t a^ q f q r « q g< ; %«: i 
<i(fqi'4n(5l fqqiiqiij ?|qqr ^T H 

^ __ _ f*:_ „,, 

^srwTfnw^ ^411^*“^ 

qrr^ qn9 « linn qmnnrqi: t 

B Bifw «t qrqFTOWWT qKii’qnwm, Ht 
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»3 


uwr KW w*iT ^ twir »fnf fnmr: d 

* « « «r 

- ‘ * **V ^ •?v 

3ffFWTSn?i wrniHT flfziiTdi'in i 

^T < anf % ^ wdN: w^ irar» 

' #■ 

__ * '\ . . 

7I^T«6«.-^W t^T ^mit wn '^SHT I 

ytwuwfhf^ twTiCT # w( €T»iifln g 

N* 

^drrfgrrrf^i * # # 

faiffwr^ t ftrw ?w^‘ ir??rrRW( u 

s t» ___ 

^sn^rnTT^ ^^uar— 

gCTf% % ^ Mfiiraiff% I 
5^t%f Tw«r ?r5pw ^ g 
'STrismi n Bwrg— 

^«i^<iiMi<9i< fidnd I 

«ramT % ^ iHnnn g 

9T9 •* Diiii anfMtgnr i 

drT«Rn^ w irnwR^n 
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H 


irawrfiT w i 

f%i{ ^ II 

« «> « « II 

■>11^ ^l»i««T^5j iawiif W I 
?T^ wfSrfir ii 

^frasJtwwr: titbt f*iTraw s^srm: i 
ir^sir: ftraf3?[?n:». 

^tfNrx “fcitrcifc. ^nTfiraisi^ i 
-liWsi ftf^ H 

^s^rrfnt fei fi f'^i fi i # «i * 

^i&%^rasf wc^rr 7m: ii 

^raferf^T Traw^i anfror: i 

^sif irafH r^'Hi«»l II 

^•l| 4 ||^«l w^- 

■^trit;' 71 ^rmrrwTi tiut 9m*^ i> 
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*fTnT*ro H%?gjT i 

arr i 

^qfiann^ ZRIT # 

< 

W<Tt T ^ ag H T ^ r fi r I 

f n 

mwniR^, g^nwi, 

aif%s(rTg»^, amgafraaer, gt»!rT?nei, w.gT?R- 
aia*i, ^g:gT?Tsiw, mnsraw, fawmgrawr, 
aw*T(?)ai*ei, arraasira*#, 

gTf^raaer, ai^airgififairaaei, 

aj5raJ», ^faitairrw, air«r{?)HT3Rg^, g^- 
?iiiT, ^fwaraaer, < » iTf g gq^ , ^rrfwaj^, 

I 

mro ^titsnai; 
q: qr^q^qj qqqi gq: i 


♦ Cf. RasHrnava. Vide Sans. Text, Vol. I. pp. 17—18, 
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#W:^lin»w%trani»n^ » 

41*11^%^ ti 



»i*n<m ^8i ^rwH^ 

^^irofair^ f%?i *i»i4qiii “ 
xfm ^BiFTt^rra 


T' 

The text seems to be incorrect. 
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ft 5*1!^ •• 

fsT«^ »n?rt 
^^•nmnrr yftwi ^ 
^•fl't^tiiij'w ■ftift: Trerr^m 
tmr »T2rr q tg ft r iii>iftviMH u 



Extracts from 
RASAHRIDAYA. 




^ir^; i 

si ^ 

A** MS. from Nepal. 

li**MS. from India Office Library, with a commen¬ 
tary, named “BaHnvayabodhiktf.” k 

C“MS, from Benares. 

^birr: i 

> 

[ijjirr—wcr*i€«iroTTif—] 

^Pravuftsw: i 

wraT?i3 h 

[ItwT —^ 

^e«tli —] * 

(1) A reads qisr, which makes the sentence incom¬ 
plete and the metre defective. 

(2) A reads which is a tautology as well' as 

a grammatical error. |f 

(•3) WTuni is the variant in B. This is a de¬ 

fective metre. 
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’9 


wan g miwi'niw:® i 

^pkt 3 fSpnrf^ j uv mm w?t:< « 

lifw" a i vn*<w»i. • 

wai;iTftg7TaHPW^ « r':«t a<g«<«iiw a qHiifr*tir J i 
’S(ifc®TWcr3ctjt‘° ii 

(1) A reads 

(2) f»rtfTW?l »rmfTP 55^^ is the reading in A, ‘which 
is incorrect as well as defective metre. 

(3) A reads 

(4) A reads ?Ji‘, which is a tautology as w'ell as 
a grammatical error. 

(5) B reads which destroys the 

metre. 

(6) B reads wherein g is redundant. 

(7) B reads w ?r?r?P!f9nn, which mars the 

inetre. 

(S) A reads which is a defective metre. 

4 

(9) B reads nt^:, which is grammatically incorrect. 

(10) A has which is senseless. 
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Wt iimts^3 H 

^19 9 tfwrv um:? II 

WIT * f*iciTf^: 9^rer9t9fw«:» 

9raECRiJ!TT9T^/<4« 9ii\<s«ll Pm 4ii mm : I 

9f^t|?rf9 9t# dfirM«T9^?[ II 


(1) A reads Tiftqif wjiiTT*®, which is incorrect. 

(2) an incomplete variant in A. 

(3) A has an incorrect reading—ni^^tritr^Taiwr. 

(4) This verse find the next two are not found in B. 

(5) A reads which has no sense. 

(6) A has 

(7) A reads 'ir=Tinref, which is grammatically 

incorrect. 

(S) T he word <!i?i is not found in A, thus making 
the metre defective. * 



HINDU CHEMISTRY 


2r 




[ftwr —^ ftfftvirTOT^wr?^ —] 

wrfir' 

^rrr^T h 
ft f fty I I ^ —] 

lyt s ftf: i 

ifsiTt ^5i?roT^^n«r?«rt^ f% ^rn^if?!' 

[ft^—ftfim^JIT^— ] 


(1) A reads which is incorrect. 

(2) B reads ?riifi|. 

(3) is the variant in A. 

(4) A reads ^f»T?r&Pcf, wliich seems to be incorrect, 
means by seven fir^s, mentioned below. 

(5) A reads ^tftr, which is incorrect. 

( 6 ) A has rf|^WH?WTf^?n[ I WW f% iTrriffiT, 

which is incorrect as well as defective in metre. 
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♦ 



^wraro^ n 

[it^irr—wdwrwrnF—] 

VIW TtliwwriTOT- 

wwm: wii ft g qa »i fi »rai - 

i«iCTmTtfrTWP[7 I 


(1) WflJSMf ^nfniififif^fTfiT^nF, a variant 
in A, which has lib metre at all. 

(2) A reads unvYtf^ff^vRrr, which has no sehse. 

(3) ftW is not found in B. 

(4) A reads irritv, which seems to be incorrect. 

(5) is an incorrect text in A. 

( 6 ) A reads irarr which is incorrect. 

(7) A has 
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vm wm m>i q%<j 

'#’JinfaT’qjlis I 
[INtt—^VTT’ ai«m«B«^^WT“— ] 

fw ^«a^ 5 « 5 |. 

?nrr ft i 

mK'nv g ir «»<i n ft n 


(1) A reads 

(2) A reads it, which is incorrect. 

(3) A reads urwif. 

(4) A reads erroneously um ^fiT. 

(5) A reads B reads Both 

the readings are incorrect. 

(6) A has i|F«T^, which mats the,^ 


metre. 
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jm; Trat^ n 

[zwTT—9tTTnn5i ^rncwnwiT—J 

Wiai 1^* ^iq lW«^«ll 1 I 

^rwT fii?n1 ^i^^ f? ntn :i H ii^gr.s » 
[ItaFT—T% ftf?Ti^>im —] 
ftfarvretmmff ^ ^freiTHisT+1 


(1) A reads i H reads 

(2) A reads which is incorrect. The word 

T 

fiWf^ is not found in B. 

(3) WVfiPTiW ^ is an incorrect variant in A. 

^4) A has ^ar <i?i arwiS’T, which is not correct as 

it destroys tlie metre as well as the sense. 

(5) A reads which is grammatically incorrec*- 
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[It^—ira TlPCT^SfWT^— 

vrarftiNjTre— 

?:wt ^iTii 

ftr7rt+ (TOT ’^Tf< firomJ n 


(i) A reads which mars the metre. 

^^2) A reads which is incorrect. 

(3) li^tr is the variant in A. ’giTiijafqA- 
-’^PTUT is the variant in B. Both the readings seem to he 
incorrect. 

(4) Tn q^rt f<!ft is the reading in A, whirh is 
in (Correct. 

^5) A reads ^ which is incorrect. 
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-— ■ ■■■>^ ■ _ ■■ . ^.— ^-0 _ . 

awiwnf'ii wmww«*ni® 1 

1*^ ?:w: %u:3 n 

[ftm—iw ] 

f»ra*IW 1% 

»r «tTTf?T ?nfT ^ ?.m: i 

I 

f*lfS?W|f7 « 

•j 

(r) is the variant in A, which is- 

incorrect. 

(2) A reads fita 5 i:r*f'. 

(3) A has which has no clear sense. 

]j has M^ich nxars the metre. 

(4) B reads ^ which is not correct. 

(5) A reads to which is grammatically 

inccSifect. 

(6) A reads «iWT?Twr, which is incorrect. B reads 

mill which is also incorrect. 

(7) A reads wroft* 
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LCTirr—^WWWRfW wt w *WWTITTf—^J 
irawT^w^rew «ri^ ^*11: iiPif^aii^v' 1 
w^sitt* «nTOW i^nwiwfni*' 1 
[ft^-- 4 J*Sn»<^ nw«I“—] 
iRnrl^ w. Ht^5 ^It^ ’iWT^:^ i- 
^ ^m(ij ^ TT fi i ^SHi»r K 

[ft^—^wffig^SN !iM^w*»rf—] 

* 

^ ?rt^ w ^ iTr^t^hi cft€ f%7Tt [^ If 
^rrreTOTO ^ar^ n 


(1) A reads erroneously Jiftrfimi ifl^T- 

(2) A reads OT^Wii:, which is incorrect 

(5) A reads unimiw^. 

(4) B reads iiiipripiTiT:. 

(5) A reads ift^ 

(6) A reads which is incorrect. 

(7) A reads which,has a defective metre. 

(8) B has omitted 1^91 
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4 T ^ ^rT#f ^ i 

Tiwm ^ ^ n 

[ft^—^ fararrt , —] 

f[fe%3 »rawc«n*« g w.'* I 

<i<i«w«if*f g jRrOn ^T?jf^:5 u 

if 

r«|S4p| M* 

[IWt—?:OT^T» it ft^i^mrf—] 

TTRrar^^^T^fsRnfH: inFfciww^’q’n^r Trrfw: i 


(1) ^1^ ^T a variant in B. 

(2) ft a variant in A. 

(3) This is not found in B. 

(4) A reads erroneously tur^^. 

(5) A reads which is incorrect. 

(6) This sloka is not found in B. 

(7) ^ reads ifRC^. 
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29 ' 


aft u 

[1^—SfenMigwctwnf —'] 

[f^—Tiraiisiti-itH —] 

^i?RrT+ %«RnTO^ i 

^ ^‘5 ^ittLuor H 

\ztm —fsr«i 5 ^»nT—] 

3if'%n^HmBnw^rfsraT^7 | 

(i) a variant in A, wliiih has a 

ticrui’tive metre. 

(2^ IJ reads fi 5 . 

(3) A reads whii’h is incorrect. 

(4) 1> reads erroneously 

*5^ a \ariant in TJ. 

(ni The word is omitted in IJ, which renders the 
metre derecti\e. 

(‘j) A reads 
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30.; 

f*rg%?iTTtt3 »r*!:fsRrtm% 1 
'titles ?:^ir n 
[it^iTT—iremiSt*. nm w^wrr— ] 

WHW: ^hwt ig^JjfJrarrirmi^ 1 


(1) A reads which seems to be incorrect. 

(2) A reads which is incorrect. 

(3) A reads B reads f^fqr?nci5|v. Both 

t 

'the readings are grammatically incorrect. 

(4) B reads which mars the metre. 

(5) B reads 5T« f%, which seems to be incorrect. 

(6) A reads B reads nurf^ 

AV^e have adopted the above reading after collating tlic 
texts. 

(7) ^ variant in A, which mars the 

metre, a variant id B. 
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« 

[gt^T—^wr mqt«ww —'] 

^3 gfef ?:# vr^'trer^ Twraw^« 

^Wf 3 h 

g qmw ^ ^ wrraiwi|7 > 

q^f%H wg traS T^^irqT n 


(1) A reads . Ti reads . 

(2) A reads vf!T%«Tf%«ft i^JX» (¥fn = 5«l.) Dreads 
f%iT«r<irT«t which mars the metre. 

'A 

(3) A reads ^iWT, which destroys the metre. 

(4) A omits iT^nf. 

(5> A reads 3^^’ which seems to be incorrect. 
B reads ^«ifT. 

(6) #»T¥fiT(?)fifiwt HtTf ^it:, a variant in A. 

(7) a variant in A, which is a de* 
fective metre. The reading of B, which we have adop¬ 
ted, Is also a defective metre. The word or 
should be added after the word . 
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wtnii fir‘ 5.1 

f?T%wf*f»T: TwrOf w 

[it^T—^Haf<rt t^TT^wttwdSti^’m- 

WTT— ] 

M ’^ K gg ’d TO TO t ^»|<g ^’* 1 

^ fTWTfitsi ?i ii» 


(1) A reads !si*t<Df . B reads 'iftw f^. 

, (2) a variant in A, wliicli seems to be 

incorrect. 

(3) A has ^rrf^ ^iTrf»r ?Er«^rr»r. B has 
Both the rcjidings have defective metre. 

(4) I’his verse is found in A after the verse cTTr^rr- 

&e. (vide ante pp. 28—29) and runs thus :— 

Y » 

g 5 !TT 5 jg II 
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—it’snwhnwiW'^3 

Tm TIITSW ww wW*l TWT *f 4RiW I 

TTrW TWJ wlw!‘ fl^wm TQl^ V 

[fNrr—*(.wm«wr*rt iffiimiKj, ^)vr- 

JV 

ww—J 

?rer fiwfWfw’ H»wwhi\wBiT7^» 
ftfft^’iiW HTfir ^nii: qi ^ rfii^f i i ^ ti 

[JEWTT—^^i^Wii^lTWTf— 

3H^; f ^ ^4imi4iii(4JHivr i 

k 

(1) B reads ^ which destroys the metre* 

(2) f%fi|^ Rff^ir T«:, an incorrect variant in A. 
f%f^ f^^, a variant in B. Both texts are col 

latcd in our adopted reading. 

(3) Wfir a variant in A, wherein the hcst 

term seems to be incorrect. 

(4) B reads instead of This i#n- 

correct ; since it contains two negatives* 

3 
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q?npt' ^ ^ > 

[zt^irr——^] 

1illkl^(HI*(l34iVI«»llf^«4l 



4.4ii40q«i ^renfSi* « 

[f^—] 

4|4| T71 




(1) ^ g rT'«TyRtffir» a variant in A, which is incorrect. 

(2) A reads ^tso'. B reads T g Tq^T € |% Both 

the readings are inobrrect. 

4 

(3) A omits qrt^- 

(4) A reads irr^ftqr, which mars the metre. 

(5> A reads 

^6) A reads whtR, which is not accurate. 

(7) B reads tlt^rTWiT} which destroys the metre. 

(8) B reads ^n qr fi rg , which mars the metre. 
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^1 v~“3 ^ 

itiifltm g «^hrazw^: ^rtr. «< 

—*rt^wr i«i«««i’H«D8—] 

W^gp€fT'" » 

l|^7 ?inw^ ^ H 

^raT?kR:%ai g ^^wi^mwifiRTT i 
mifa ^^u T T^ rr wrm wrki «* 

(1) B reads 

(2) B reads w^Tuft 

{3) B reads nrfwft which is incorrect. 

(4) Tnis verse is not found in A. 

(5) A reads aj^n^w. 

(6) B reads WT. 

(7) A reads fiRj^. 

(8) This verse is found in A only. 
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[CTIH— 

»ITW— 

fijUl ’WRt^WTm*!? wr^w* I 

flF5|[?wrrf3 aQvvffr 4ii9if *r*iTiiWWw n 
[ftm—jwrrt^—] 

1Qr^lft4fTM THRW:^ V^TTw ^iTIr^i^wsi | 

np^fw ^it:® HHfiTOr. xrt iw^ wrwr^ n 

[ctwt— iwre— 

^m: ir ic r 4^ H^n sr>i i ” wrfW ftn«a »i ; i 


(1) A reads ;qrviTi#. 

(2) A; leads ^ni?effh, which Is incorrect. 

r, « 

(3) A reads ni^rr«rT^t which is incorrect. 

B reads x^^\, which seems to be incorrect. 

(5) swwwi^ WKUP ti f^w ', a variant in A. 

(6) A reads ^»r:. 

' if} whIwW: ^ iitsf^ HT^, a variant in A, which 
imars the metre. B reads imfiTTfiifi: ^p wherein ^tfini: 

if 

is incorrect as well as a defective metre. 

"(8) B reads 
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’fvnif 7WW- Wf ^llf- vinfiwi^'^ ♦. t.r 

LwlR**—1 i^m^WW-^J. -i * ’ ' 



H*pcni*rf WSr «i«n^i<i.i^iw,-vi«i^ i :. 
’HHf fii^ ~"m 3 inw* Upft ^ 4 .' # 

[ 1 ) 41(1 — 


wfH *n^ 4ipt nWt 4fNT^ qK, rqiw;5» 

l«l jHn 4 ; 4 l 4 | 4 l° 9 M< 4 UI| 4 lUf N 

r .^ ■ _ ■ -I 

[CTRT—inrrf —\ 


(1) gTgi fff ^ ^ riTOT Ifw wr^, a variant in A, where¬ 
in the last two words ate superfluous and incorrect. 

(2) B reads iRnfir which has no sense. 

(3) A reads B reads i|fi. Both the read¬ 
ings destroy the metre. , 

(4) A reads B reads 

Both the readings are defective. 

( 5 ) vfirfhnTft ^ fPwiiJ:, a variant in A^ & 

t 

reads ^ Both the readings are Ixi^ 

correct. 


(6) B reads fimr/ which^is not correct. 
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—3rtw«ri~—] 

iiwrfH wf?i 3 ^ram i 

W Tf% « W g ' W ^ ^ ^?m5 H 


qzw: i 

<¥r4^i) ^wntiq<f< 'waTrthrt • 


(1) A reads which is incorrect. 

(2) an incorrect vari¬ 
ant in B. 

(3) A and B read Tufil, which is grammatically 
incorrecft. 


(4) A reads «9r«r. B rends Both are 

vninfielligible. 

(5) A reads wi *rwt»r to B reads 
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[zhiTT—T 5«i^«i#ir ■—] 

1 afmn I 

i<i(^i<iqiq) ; a 

[ytWT—^ ^ITOiig4qq4«iMf “—^] 

twi TqwiflM TwfJrar H^mawwHiro s | 

^ftnrwT qnf<qcif%q nqiuaiii a^ 

(1) is not found in B. 

(2) ^ awf?i a variant in B. 

(4) Of the latter half C has only xrr 

(5) C reads which seems 

to be incorrect. Cf. Patala I., in which the following 

V 

verse is given i 

wiwrfire^^WTWt iWTW^»!irfinniT«mft: n 

(6) is the incorrect reading in C. 

tin the case of W. «zfhn: i. e. collected w— 

mercur)', minerals &c. and is favorable ; and 

in the case of ie. lifted up the earth.'] 

(7) This verse and the next are not found in B. 
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f whir:' wiPifr ^wprtr t 

l^tWl —WEll ^Pi^riiM ^WmW—] 

^^icj^i^f^irr %«fi: if^Hiwiimm i 

KW1QV WH* T^^rw^ii-^ WW«W^^ n 

* 

Hy Hr*«T®l’^i: tmiTO^Tt ^Pm HHlTSW[^ I 

*iuiitt^i7 ww:5 Tnn^. <ij lT fl. «* 

'V<EI^V^NHi 4 ^^J15 ITT'I 

> 

f%fiff!fij|^ H’HPnt K?cnKWWTO?r ti 

(1) C reads <c^f^*ffM^H^ TO, which destroys the 
met re. 

(2) C reads which seems to be in- 

S 

correct. 

(3) C reads ft^fwirnst iurrontflRr:, which is in¬ 
correct. 

« 

(4) C has ^ flig wifur which is incorrect. 

( 5 ) Chas <t i f ^iw t wf< ftf %«^ w |Rr» udiich mars the 
metre. 

V • 

*‘ (6) This verse and the next are not ^nd in B. 
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ffif wPpi 

dlf4 I8ll!f|i( I 


it 


>" 11 


■ vunpt-'f ■' ■ 

* ^ j ” 

4aR( u«8 \\ iltt 

..if V 1 

-- J -. 

WwTWf vW K 


(i) MS. A ends abruptly with the colophon, which 
runs thus sft4w- 

fwinfwvi^ <nr^riRm: 4zv: n The author’s account 
of himself is altogether itanting in it. R has "(fir 

«««r«WMi{lw 4lirs- 
fwi4lfip«|i^ wwm: 1 ift >?hf»mKenwqwffi?WR- 
fwwttfwnirit^wg^f^rwinwt . wnti- 

tfititl;"# 



Extracts from 

mUttCHANDESVARIMATA. 


iNt: i 

«m: ^r^rfw^ i 

mLiuuuri; i 

■APn^ ^ yi R T ^Riq f faeA i* i ^ i 

UTOmt Wra<li^’"R 4tl4t^9SiA.l ?raT I 

B ^ A 


(i) 'Die text reads mnt^B«i|{mm?iwhich is incorrect. 

/I 

(a) The text reads which is incorrect. 
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I 

II H a 


^hrer: %f^arrnrf*iT ^vnrr: i 
%^i8rf3?r ^niT % f ftal^ N «l n 

¥f«n4‘ ^ ^ i 

?} rp ¥Tr snmt n ^ « 


^ r <i>^ « aC\ ^ '341%^ ^ wit I 'O II 


^rnra^^nift ' 331 ^ I 

^BviBRBiimiu ^ i^wrflr aNre a e a 
Bra Biraftrat #Bt ^Vwrts^ i 

v 

Bnw: BFW %n: g uK i iait a c a 
3 i<i«aTfB<if<tB w: BNrrtwf; i 
iraft arafh viiH^ irar: b^w a ? • a 


(r) The text reads which is not correct. 

( 2 ) The text reads which is not correct. 
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4V4|a|4m<^ ^ ^UTI f . 


^fwnwr 


■‘■■Hi 


W 4tl€VI^'S irnCTtT*If WT TW I 
PHTT^UWrt ^«|lf .TCW g II H 

'wwiw w wwwrw i 

4|'4AI^4l lift ^ran WlfilPw«l**4.J # # 

ipit firfir, Tjiiit ftnwt^ incrni:; i 

4i 'A 

:\lVr. inwt wt 5 V. II 18 « 
mtf miHUq flu? wranTtinn i 

miri^ ns^iwir #8Tf fi: * tn 

'■ 't , ! -r._. -*!W _^ 

vuin^ WWW wR wTt «iiiRHii n: I 

^pniHI n 8IT*rfnf HHWwwfv •« I t ^ » 
wra^fBi^ Hr^Wn ?tMlWl4 PCTW^rt ! 
,i«fiin^'^WWf WfiWIflT^Wq M I 


(1) The text reads VTV^i which is incorr^t. 

(2) Ilie text reads which is not accurate. 

(3) The text reads vnirilNt which is not correct 
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?rw aviBFw* ti tw iunfr wixm '"tt it*^ 


aww w R w :; at^ ^hrwrs ♦ > , 

fwawr »TO TfNn wwTOiBWf^'^ tii; t(£j 



»irf ^ i.ii^^i ^rjwrr; t n 

»-■ 

ni ; i4i4m.4Q ^ fiia ’ l« « ^4fi i w i ; i 

i 

^rs<at (I »ra% ^I h 

Ti?m ^rftH «i$ ^ at I ’ 


i<ii«<«i<. Ywa a? a8iT a * 

T^arra tiL uiiJi inwr. anr: i 


^iai«ii'<i *4 aafa i 


A « 

a aaai a a i^a a T a^aaaia at i 

? ' » - *N ^ ■ ■ #> 1 . 

aa: aaaa aa aarai*i aaaaw: a ^ a 


(1) The text reads m<rm'rwhich has no sense. 

* p t ^ I * ^ i» a 

(2) The text reads far ^rjKir» which is incorrect. 

(3) The text reads anhfiNniT, which is tnconcvt 
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’^Hjro^Tw ^rn*WT inH^n: i 

^ %n^ W tl ^ H 
Ml, MITmT ^ M^(<«IH^«I«(4IIM^«( I 

^ w^r»r??srT?isni n ^ n 

gt ^ T ^nfawiy ^iran;I 

^ntMT ’Cjwn5?i ^iw[ n « h 

TOt%»i *r f^?i7n»r I 

A y > 

^tWS ’S^TR I 

^ fii^ m *. ir 

^Ftwiftr tot5*i toms, fltlT^^sn^ I 

51 ?rN ft*iT f%f^ #5 it; 5irTO ^ n ^ IT 

5RT i 

M^ q^ qeUKMU l m « h 

« 

# » # fW (?) ?N aiKIfltfq 5!H^: I 

f# ^fhrn^^ 5 | irH^ «^« 

?E«»'fNT 5i ifhit itrIHt to ^ I 

ifltfTO %m: iiea» 
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• ^ ® •S IP** • 

incr^iqri^- 4 i«Ri:wrw^ i 

HWTH t • » 

^wm: ^hw n wi fi r Kt^jparvi iw i 
wrct «rrwT«f ^ ?E«*rerBPf^nm»5« ? t # 
^ehf: ^ I 

f%*rr ^<w% »nT% firm: * » 

'TOT%»r iiuT ^Nlfl m^rarr: i 


win 3^ ftf: II ? ? » 

vti i i reT ^'« "g nar i 

^nffT%»n6rn»^ Tre»?PRr: n ^v n 


^^ijjn*RiWTi^1^wwwTHfl ?nii 


ifjrt 3TT«nff « 

’ihiiflMiN- «i 5 " ?i ftfii: i 

nvHi M<i Pgn 4 i « i i h n 

^HiPPWn ^rncwf?T 



imv ifT: II tt 



^8 
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«f «iiN( i 

'^wt nwitu ««i ‘ H R 
r:%^ f^f*qS TWr m< i. , 

^ i w i^ i T fa a^iyrRN wt m^ r • 
'9fVwn>Rirw*iinRnr^Mf«if^^i4iHT: i 

RiTirr RREwriirQ >R.tii 

ttwtww g: Rijit 1 

^ftRBf*rrRfTR^e»ii*i ^lecj ki.L. t 
♦4jli4«iRi(fl wiH %|fRWii*il ftflifl W' I 

Rm« B H <iuR <R iriw R::Rrer «trc<RRiT a rr a 
ag^at 4 I<Im1h IN nm anal RHn:^<L 4 a R 8 a 

TiSRnt TJHf 4lT4'*UT I 

wt 9 p ^ WT u 

air4 ?r«i^ apir^ 1 ^ 1 

» 

^i^i««i ««l««lRaTa^r^>ra4rNna: a a 
Ri \i t q ai % 8 af aiT»^ ^wpa Iff an«JS « i. i 

,A . ' 

l^ilA ’Wi #Wlt A A- 
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HOT I (?) 

^ iTfq g n TH %T ’«T?re » rc « 

Tnr mhrrar^’^rvr i 

^ 7m fW « R£. H 

sn nfNiv^# ^ror aim iNra: i 
3nft?^ gai^ m* « 

tuHRyN ^ ft RT q ^T nW ii ^ ? ii 

^IT^ HTt^ R«l«Tr H7IT I 

fafr»mi7[ T^% H5 7IOT ^ qig q iaqita ^ Hi^R« 
Tfir fi^Ti: tjz^: i 

^ramj i^hmwTfw wrrt^ « ro n 

5ra^ ^RRWII H W I ^ ai fil^hm I 

’ik^lftr^jifai n^ ^a nf a mrftit« R?« 
f»i4^«w<a?p* ?j wftTT ^ I 

^rmi^ ^miaftWR:« rr i 

^urnnw) ww ^ f^ ^f f * iai «i I 

Vf^ g ff^ \% » 



JO 
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*f*l UnHR •i’fHW wwVBrtm. ^ I 

wfwrf^«i* • wft vTonn^n^ t r«, n 

J * c ^ 

’a^renrf’ir ^ tiror. vmi ’bw^v. i 

/ f 

<W STT wf%Ri: a \t i 
aiiTijfNr g f?mnwRi fi I 

V 

nafvKai 5 Hfw WRRf »m ^wi.« a 

■ ■ - f -.^v . ■■■■^ jC»-_ «*v ■■ ..-> 

^wfnwins’HT iir ^rnni 'fara: i 


flVq^uiT arar ^Nnw^ » R'o )► 
iin%w? iim: ^ «it arr i 
TTuBtHTT^aff ^ frr«i%*T 5 » * 

awrer f^irtf mK: 1 

« w m‘<;f ai ?^ ^? n whtH mir«5^£. ir 


WTt^««i«rrtiIZ'k!.;t:‘i^tt* I 

amnnsa’d aiPiaw ^nanrwf asir^« a • t 

■■■ -.■■ft »k __ ._.ys - ■ ■ ^ .^ 

a|*CI*lH!<SX TWIT ITWIH WniacTWW: I 


^pi^ WTW al^'fif w # * # # 

' IW «i .-la'wi^ww m. TTSITJ a 



' . CxtfiKl$ rrom 

w 

RASENDRACHUD4MANI. 

' ' OsT • 

Wtt: #iirT; I 

^ ^Ifiir wT?f I 

^’ip^ ^ ^ \in?f m# ^rfNrfr ii 

irf?T r 

^ w^jRii iRmirt ?raf?r ^ i 
WwraTnf TTij ^«n( i 


(i) The text reads 9«, But reads 

which seems to be correct. 

(s) The text reads wi which is^rrecL 

( 

(3) reftds 9 f|[wwfiRy which has no serae* 
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ifhw f% irpft i 

9 

H 

^ «TfT^*f ?T7f?^ H 

* » 

^hnjwfirH *rnT i 

qrfwwWrwi^ u 

TW f% ^qqr:5 «r i 

%q^ WT th: ii 


(1) The text has which is incorrect. We 

have adopted the Jext of 

(2) The text reads ^mJiTranr^rnsiiiT* which seems 

0 

to be erroneous. 

(3) • The text has which is gram¬ 

matically incorrect. 

{4) The text reads which is incorrect. 

{5) The text reads iw which is senseless. 
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afNmr^ « 

MtnwTWYM: ^ i 



tPT ^fsimimN II 

7TTa?rT ’ai^triftr ^ i 


^t^ifeara ^f?ife»i wijS I 

hh: Ti?nirw ^ i 

fcref Wear 5 11 

xm irm«r aft*^*!* flnf«%*r niTm^v 1 


( 1) The text has 

(2) is the reading in 

(3) The text reads f^Hnrirwn:^, which has no 
clear sense* 

(4) The text reads which is unintelligible. 
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twTfunRf^w ^ i 

wTlr ^rTT^Pir ^pSrT?[ ITTWSTOm ^«T*l* « 

ftw wijrnrt fSwTir n I 

Tfqiwnjimwrt ^ n 

^jiTn?f wimwt i 

u^jjjrraf ^w*n%^ 551;^ n 
ft »WWT ’?r^'N ^ I 

^wTftr%»i ^A<nil 4 -^t^sikfi 11 

ftfironftfl lijiniftlsi w^rT 1 

»niT f*raft%P[ 11 

TSHT3 ^sl^uSts^ 51 ^g ratu I 

< 

« 

vftrft 'ro:Jilhi ^ 1 

IJ tj M gftsft ft ’et: I 

iftaTHiftft^irr UT# ^ITS^tRi: II 


(1) The text reads irft^mftrifT which is incorrect. 

(2) The text reads fitfi|W^:, which has no sense. 
{3) The text reads finn, which is incorrect. 
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SS 


i|ir t - 

ViinvrU iSTt I 




WWf ft TSWTftft: II 


’WfPtlW ftuftn IMSdlMI »! ft ?Rt I 

ft|f«4ft?i:5 ’reft?; ^ igr^ I 

'STff ?r^ft i 

wr^w ^rtim«[ N 

(t) The text reads which is inco.tect. 

(s) The text reads ifHt, which is not accurate;. 
3) TTte text has ’siq^tj, which i$ not accuratei 

It * 

'{4) The text reads which is not correct 
(5) But reads ftriftfifrtir;. 

J f y. , It ^ 

<^) But reads 
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f^TWrr^ f^WslN ^ iTTHiHt ^*1^ 






TfN 


Kl«5WH4t TITf’WTSI 

3im iraHts«ini: 

^th: I 


Sjftracls from 

MSAPRAKASASODHftMRA. 

^r: i 

* 

f*Rra^i?raft ff 
7T^ >ng6[l H ig »ifa<tn : i 
Wffiwra ^:q«wTfii^T: 

«»ii^TW!rT?:^iiiL;w: i 
^ qr%*t fqwflj ^ 

- raf%«f feifafa ? n( I 

^ T# Tnr ?r i 

^*?iWTf5wn*rat^ 7f 




IT Liilkitiiii^Rnrniqf 
«vi('?rcWi^ TOi \ 
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.. > 

IHU?: I 


wifir i 

q i ft wt inn d 


«fh nrfen: I 

*s. 


■ rN. rv ^ <r> . . -- . 

wm i 

nnf^rwijin mr ilftnrT- 

iRn nfttfSw: i 

■^fqTwnft irtpiniH^ ti 
TO^STd TH 

iwfn v^iHmiwAfCtiiiit i 


Towt^ wn wsiwn: 


wT ^^WTWCWt K 

# 
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^*W*« R^Wt w ^n?I*!Tt|H1?Tw( 1 

^ . ■ • *N.iP»_ ■-^- -» __-^ .S^. 

^pW T«W ’'Im Wtlf )«v«]«!i^4iv I 

HW VUW^C'm HTTOIPT IfiW ^ tt 


^ ^ ♦ iP*V- ..- ■ * ^ ^ 

HtWfT^ TH*IT$H Tf?Rr ^^T^TW: I 



^_ ^ 

Crtr <lifl^fi«iii: I 


n^sft ^nwtt %?nr *wf5H 1% n 
^ i:frar5»irT: i 

?jwr: wtm: ^%w?ir-5^T:* i 

v(k: Riw: inm^ifroTfi?f n 

H g- tTfW fqiT % lT ft<HHH *l: I 


mc^^Tw SMifi-qeim :3 h 


(i) The text reads wr’ft W^r., which appears 
to l>e incorrect. 

I 

(a) The text reads w, which seems to be incorrect. 

—^ '^j 

(3) The ^second hemistich is wanting Jn the text. 
TV^ have adopted the reading of 
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5IT»ITw5hif fwft ^ il 

?pr ^nwrSt ^ »r #ira: n 

«nnir firf^ i 

^rrf^rt ^ hw ^ i 

?fTf^ ^rrfwH^ ^«nir ^tk qfbjv^fn h 
^pk Ksi wif^ I 

?rw* ^ ii 


(1) The text reads Tifami, which is not ac¬ 
curate. 

(2) The text reads fitiTfiiTiT, which is incorrect. 

(3) The text has only which mars the metre. 

(4) wftpt is the reading of the text, which- 
is evidently an error. 
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4 

I 


trrsf^rthsw^ g»HT a i mi<aMr< i Mm i 

fsT^«I iftti ft giT ^ ^9^ u 

irWT^ ^qrSIT f%HT I 

^ 39 f ¥WT am » 

»3<Rmrma%n ietN ¥¥t strict wm i 

?m ^hra: « 

irarit^ qic ^ Hia?! 9tf?r i 

9rfirir(?) k 


mi ^ciflgai: I 

^rmm at^nrrJ wm i 
m %fq?rT linro cy n ^iaCl ft? at u 


(r) The text reads ^fw, which seems to be in* 
•correct. 

• _ 4 

(2) says ww. See Chap. II. Verse 161. 

(3) The text reads nf^niT, which is incorrect. 
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igfinwT inroi^ t 

JF^ 

D«tv^ ^BWnwr ^i^4ifiRi^iiii^i 

wwtoI tro UTwr ^finin ^ n 
^Finin' ^mfli ww»fTf^ i 
w^ ^pm ^ ^’FsjrqiTi ^EtHr» 


m ^ «m^ 4la i <ii i K^ I 
w*«rw» g*ift ftrar Ir u 

ii^m vnrr ^ ft^^f?i i 

^ fzrfii firem I 
^ijut 5 "F^' finrai ^ q<ng« i >*t i 


^ - • —jSi—-,!2l *v % 

^TW ’irrc 3 Wf«T vtvxm: i 

"vS 

^nrernw ^ ist^hitrit* ii#hha6}^^: ^ 

^^ '^rT 5 ^ f^ og wtfi F Fi^tnT X^g ftf^Snu r 

% 

iffT 


(i) ^ys w&ft fArvr. 
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n« tfluvn^ tipipij^ % >rtnp( I 

ww««f, 1WWW “ ’^WWtf 

^WHT iLt^iuiLi m ?S I 

»nfwi|^iraw «l^ iGl' ^ f*if^^)n n 
wnutn WHW[ #s?i misst «%*( r 

'BtRf fire# I 

Wire^uwrerlt irro* wfi i firei; « 


’n#iwre #% >9 ^3 « 

mJEm 

fm irrereup^: 
"<wrQ?ww^^ I 

LklblL wrepw li 





tfiifrezSS! 


(1) iwads firft^iifir. ^ 

(2) ^ TO^i reads 

(3) The text reads Trtli|f5ir«srT:t 

which seems to be incorrect 

(4) The text reads uS ^ra9^‘» which mars the 
metre* 
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TfH T«¥J7!H2K N 

T^reranwnpnj i 

^*R3z: H 

g ug^ 5 R«i j 



tfTT (^)WSRi2: H 

!irTf5 5s*t ?! i 

^ ir^f[ thrih: i 

II 

?! wrfoHT TTj^isn^: i 
'sq ft gT ? ! ^ ?iH gi # 

ffn ^vt^iijz; I 


(i) The text reads which is incorrect. 
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Tnrw^TT^ WT«55?f5i^ n 

tRt wqwtTS; K 

♦ 

Tf?T 

’OTTT^rni^vrat i 

^arm: ^rira^nfw VTgsit i 

W!i»3?r T(7n ^ n 

71^ ^rsrf^^rrfw 7W[ W(?t m wtn n 

THJif ?T? TfTsr I 

II 

sRW^ I i 

frt tw^ ^ 7n«j Ttrf TIT mniiq ^ n 

g TiTifWt *inr w«i; n 
^t^mw^rr ^ ^ ^wcti wf^'n: i 

^ it^ w T < ro f r fw<< » I 
%a7»«sn ^ irsrnTn n 
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irtfwtiN ijt iTTO i 

^ra?T MW #11 ^ n 

TT?f ltwW^T 

^WiTTmaif ^RTT^W t qtl<Dl<l«t^ I 

^ 4 rt«MT(MT)T%»fM wl#f?praM’WJ I 

Mr%M ^ HTM^ mtwNtPw n 
Msc^ TM#ilW‘ MYajMMM » 

■^WTlPWsfir* Mmfi: MMT ^ MMWt il 
«iM:fsraT MMf*ron(nirr mm i 

’MfMMT tifMg Mi W M%w ?I MtMMr I 

MTirntfirnT mmt Mi^Mir^ u 

« 

MMMTM*nMT M?»: I 

* - t ^ ^ 

^wwnnw ^i^fTHi iff n 

frnsgf^fwf ^nRro^gf^w ^ i 

^ I ^ III II c^ii vr> *N 

TfinETS^ crTTOm ^ffRnUfr I 

'#tfM ^iMT*flr « 

(1) The text reads which is incorrect. 

(2) 'irfii [^TOf%] is grammatically incorrect. 
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IRTT w mv/i , 

KtRn^in^inTnqf: ^%«t 5 1 

^^Timvr iroroi^« 

■»yH^9rTft ^ failn gzT^ 1 

^VHnnRlV^ I 
WKiTvvliT^ H 

fiirfwT ^iJn[ YRi^^nfn 1 

3 '^*'^^ W^ Wllft VT^VIlftltllJj^ H 

HWJTW ll^naef 9 M<|TTi^ '^% | 

*fTW Wraf \q^K^ I 

?CTaTJraWts*t wfiiift »fTii' 1 




SjJtracts from 

RASACHINTAMANI. 

^3wm: I 

& 

waw ^ ^rrlWr i 

'^wsr^ ii ii 

TT^rftHi yrg qfi ir f^ ^zT?^ i 
l^’TOSBjfTrarr^ vm ii?m^ “'®'® n 

^ ^ ^ <S: ^ 

• Tfw ww^: r 

^w^ct TT^arf*r: ^ gisraf i 

%WT*r wntfsrar' i 
VTi^nif^? ’suft iJtM’mmaifWT:* ii n 

(1) ^ifq %^wirr »r»f:fiiwr is the correct reading, as 
stated in the margin of the text. 

(2) «Tair -^ifq qiin: iit«T»Tf qrriffflBTr. is the correct 
reading as stated in the margin of the text. 
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‘ wi^sTT wn unrin ii %£. h 

^ ?«■ ^^nnf tpf n «• « 

^ 7Tf?‘ finiiT ^ihnmsf h 

^ 

ffir ^:^^mwqT?r*f i 

n^airinf msffjTT^r^nf i 
ww nrerw »nisif ii #?« 

wf%4 msm^^nrrftff i 
TsJ WTJifr ^N*f ^ II «« « 





»W irnit i 

•it^’chr^T tir^r in?' « ? •c « 

TI 5 ^’^iTffli Tnrif^ fin ?mw i 
n)njT?:%nnnnif?nnnTl^nnTfiin.ii » 
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nrt n ? ? • n* 

% WW TH W4 mt 7TOT HPBT ■i ^ qg ^ t 

Tc*(rH: fiRot fi i traq u u ? « 

fN ?rT»«ra tnnf*( ^q^ qi fi i q qf « n , 
3*T<W fi®r^ *!THrmI«f ^ I 
tttPt wftipr ^tptot it ^ ip 

Tfn ^WeW WH^V^: « 

qqwT^ artqni:: qrt wnq^J H%?r i 

tqHnf qwm q q»r i 

qq«iT>r i^qr< q^fNrq qm^ «<»«.« 
^qt%q qrTTT q^ Vcrtcr qiR*f i 
^qrwmftHf qmi Tranriq ’ii n » »> 

1CT Hrt qti-qi-qwiq? t 

qfSr mq^KnqqF w 
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wrs^flifM >*rPT ^ nirnm ^ « 44 .« 

(S«i«M<AmaW » 

iiwc; 3itN ^ I 

■ ■ ^ <?—*«» -.^s. ■ . _ 

4ZKI^9<a*1li^ irWW*r TTtWf: M '®» N 

^frw^^ftRT^WTwnmf^; 1 

^pr% WWT » 

«n?J 7m 'swim 1 

frT«mm 75^^ tt ^ «■©'O 4 

H»T^ ^«i7r Tramm "tt 7t 1 

Tgqrar ^ ttot 7 i «' 0 «: « 

TO TOnTOTT^ TOi*5a ^mro:«'©£. 4 

4^7T TOTTOmTm 4 



Extracts from 

RASAKALPA. 


^2rT*RrTSfriTmf[ T^rrorr^m: 

I 

fan? »R?T Tiarr i 

f?s?i5f‘ T«t[Mninir«:* ii ? ii 

N m II 

WT ?^:3 I 

sTnrot?# ^?t: H «<» 

.— s .. 

(1) The text reads which is grammatically 

incorrect. 

(2) The reading in the text is wliich is 

inct)rrect. 

(3) The text reads which is incorrect. 

(4) The text reads which is not correct. 
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^ .«l1wr H 8^ tt 

Tfir Tfre%?raf9mT 

iraiTrtiro: 1 

^af%WT t:% ^ jwjhrr: afii^n: h^i 


?T?TTf(T; VTT<?ftjI'% I 

nJ 

lx(R T^rwtsiRni;« 

(wwiTwr:) 

(1) The text reads iripif%:, which is grammatically 
incorrect. 

(2) ^TfWffn is the reading of the text, which seems 
to be incorrect. 

(3) The text reads l^mr^rfrirfHiTr, which is pal¬ 
pably an error. 
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. 


wn ^ i^err ?if n 

* 

^W*B ?TTfWtnr« iflm^^WKWT. I 

r: <j«iki4i^|lfi:m: u 


(^0 


{^q?srT:) 




firmftfrn^ ^ wqr4^ n; n 
ftrnirrt ^rr^ » nggt ^fi i;^ u 

iSTT f*reT w 1^ ^TihTO^= ti 

■# ^ 

wfinnTT ^friW ftrfvi ?r^3 n 
ftftvf*. vhit: « 

■>>■«* .... l^■■■^l■M.I. ■! I ^——.... 

(i) The text reads which seems to t)e 

incorrect. 

« 

(*) is the reading of the text, which 

is incorrect. 

(3) The text reads mr;, which is in¬ 

correct^ as it is mentioned heuter in the next tine. 
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^f'8l4l*[‘ Wni[ 4I^8IAIU|] 8HHII1VI W ( 
iwt# 5f*i«ifl1*i8iftf«: N 


inT?m ?iw T^niwnirtir'ii t 

iRra^ ii^%»i Rw fi8 ?n [ I 

Iwi’ »i«*HiM«int«Rrn h 

»it»j;w ^ waif H?f% I 

?m Ritnim: ^ Rnwrr wifir ^ai^« 


(i) The text reads which is an error of 

the scribe. 

(3) The text reads OTfftJT:, which is incorrect. 

(3) The text reads which seetns to be 

incorrect. 

(4) iif»r:, as given in the text, is grammatically in*- 


correct. 
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•j6 

#srn^ 7W ftfarfwTT^ » 

T^whRirarnfT: ii 

TTWifim: ^q<iziiR«)i4TH: n 

Tfn T^raro 

T^rTf^qRT^3 9ITJT H 

w^wr®if ^riwf t^TTsrf i 

fll r j\M^f iT 4 T^ mqreCT, ti ? ii 

ira riTO W v qr^-ag^qr u 

(1) The text reads which is not correct. 

(2) The text reads if, which appears to be an error. 

(3) The text reads t^rf^^TTnri, wnich is incorrect. 

(4) The text reads n% which is senseless. 
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Tmraf xivrot i 

7n^ TPi n 

iTirw^n^jn- ^inTOTf^ TOpiqn ^ i 

^rrl: ^ h 

^muMg arr ^ mcr^ mrfir w^ n 

HKsftfw: ?nfT ^ ig n^ fr i 

?r?T HW g qf?T<T <il I l 4 tiim T^ q T II 

9^: i 

^5^%*! €? ^ H 

(1) UTOiw is the reading of the text, which- 

appears to be incfirrect. 

(2) The text qf|ir^au?t is evidently incorrect. 

(3) ^f^irirr is the reading of the text, 

which has no meaning at all. 

(4) The text reads which is grammatically 

incorrect. 

(5) is the reading of the text, which- 
seems to he incorrect. 
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W51T iipd ’<r i 

’31W *I«T?pEMi I«Fi II 

wm^Nmr |sr*i# i 

«zw^ wwT ^ rfinw iFiwrn*rri[j it 

t 

TTH *1^ nwT ^ihrarfwrfinni i 
araiT n^^airr: iiwt wranrt « 

^ g i)*nfa ^T^ mrTrt^HgnfmfSilr; i 

^ iwaifr^ %i:^!P ^ ff ii 

* ^ • __ • ^ ^ . 

tpiUTTO TgITTg gr ?nT I 

if WIT5# IW gr^ nm.- M«ir N 

N ^ 


*ff?r wri^ift WTgf in?r% i 
^rrifT^^wIg^ sf ^?it ipRf^iT; h 

^ ^ , 1-,-^ *^.,| - " “” ~»~— - i_.-—.^. .i.—r 

(1) iK<m M{ 9 >f is the reading of the text, which 
is incorrect. 

(a) The text reads ig^iTW. 

(3) The text ihas ?j^t, which is grammatically 

'#L 

incorrwt 

(4) text reads ^fhi^irrfywT,which is not correct. 
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9«nrr ’W wnwtm TETW »n<.««UTTn. N 


"SfiT -ji.jc?"Wv% CMWfi ^f«Tmfaii<«cn' 



: ««rm:’ 


V 


Extracts from 

RASAMJALAKSHMI. 

TflTTswwiT: 

V 

ijRV: — 

s^raEiR^Tsaft ifftim a waai^fis t 

t' 

(i) OTIR i!i«i| is the reading of the text, whieli is 


not correct. 



So 
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^entiTair^TO^nif 

^s?i mg snign ? 

gft?raq#5w'^t?rmS*. 

ftnr mr f^(^3r ?)?t^: 
reiHT^^TT^rm^: ^rr^jw. h ^ « 



fSrmRJT 

wn%mg I 

mrff g^?rgjnlbrR4 

'Itm 
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8t 



4 Ti»raf n 

'swtw. t # 


• roll, 1—43. I-inn. 10. Rasarajalaksliinis, de medica- 
ni'jiitiN metiillorum et fossiliuin ope confideudis liber, a 
KamcAvara (bhatfei), Vislmus filio, compositus. Indpit : 

flnfaiT^fViiirfiT«i«rii5t etc. 
II !| (1. sphurad RasiCiii- 

bhodhi jfabluragarbliftt I sri-Vishiiudevi (o devi) labhate 
piMvainat ad Vishnuvatsiil Kasarijalukshmnn II 2 || Drish- 
t\cmun Rasasagaraiu, Sivakritaiii Hri-lvarkachanleivan'- 
r.intrani, Siitamahodadhim, Rasasudhambhodhim, Jlhavu'n/- 
inatam, Vyadi[m], Suarutasdtram, Isahridayam, Svach* 
chandaaaktyigama »n, sri-Damodara \’i£stldeva-bbaga\'ad- 
govinda-Nagdrjunan II311 

I fllTf’IiS' ’mif^ II » ii 

ilH5f m 11 n 11 

giV (tutthakain) I 

(o vaikrdntakam) ^ ^mT^\ il<ll 

I ^ 

f ii o ii 

Aufrecht’s *‘Catalogus,’* p, 321, No. 761. 


6 



HINDU CHEMISTRY 


S2 


Colophon Mi the end of the Raearajalskehmi— 

TT 5 n[ fwhftft# 

^4tinwinT% fiiaiftifii t 

r 

II 



Extracts from 

MSAMKSHATRAMAUKA. 

S ^ 

_» - ^ e 

^ ml 

. . TBmiraiainwi^iTPim i 

^m(ii4fr^i<ifiqq qTP'n 
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^*wr ’Ilf ?wii wrlfii«f*j 
^wfwrefiriRri: iraw 

i|f^; I 

th: ii 

^ fidjtm: nfi mw TC; i 
^tfff%*i?T?rai5!aii’!ift 5f*r^ i fl 

Tfn m*, 

w »Traft»jjmrfiT«nrT Iwmf imr i 

* 'n 

Tf?r cLLii'. ^nmiT K 

^ USL'S ^nfiOT flwf ^ I 

• The ^ mentioned in the 

^lf%<irT is quite distinct from that} which is stated in the 

«« • 

^'either has it any analogy with wh.^t is 
described in the 



Extracts from 


RASARATNAKARA. 

mm: 1 

?n^*nif ^ ftfcrarn^wyt ii 
anfsrm»it litiif H T *i i tj 5N i- 

^ I^RfPit It 

a?f*i: ftft: fNftw ^ i * 

?TW Wfaf ?r55iwflT^ i 

7rfr?[ irsSf nfwa ^rroijf ’a^7n|[ h 

irPranw fwn 3 tt% inwrft »t ^ r 

* 

(i) is the read'ng in the Sanskrit college 

MS. 
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8s 


»»^ i 

iPT firfw TOT% T% vm Tsffrair h 
41% iratit ^ wsrr am: ii 

?r??r55^^rR(ffTn ^T!p|jn9 ^nror i 
7mi^rir?rra^4 44rfffi»?4jrs^4 T m 

ira^ ^ q%% I 

_ * 

Tfff ^qT^?T\3^fnar*rral%Tf4?^4?r ?^»:arrqrt 

T4qtf54rT siTW iraiTtq%si: i 

qTlm wrftq ^ 4ra5rr ^ ?ratf%m i 

^njqqifiqJfT ?mt W^jW%84 I 

?i4T ww fqsimf^nriit m*T ii 

!■ ^ ^ 

4% ^fWT T«8(; H 

i 

^414: II44C444 I 
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^nnnri2WR!ii T?*nir ii 


^rm?w ?»* ^#5 wt<( I 
^tfrtJlr »n«r^ ?rw* <jhgR % ti%T » 


^ ^ 3»^ «n[fiw^T: wx i 
WJI% ^ ^|fW?ft ft«m » 


S^tTacIs from 

DHATURATNAMAU. 


> 3 FTHT^ ♦<i«sn«iri 

J 

mx^t — 


TniH 9 xrfi# I 



% «?!?■ f»i«w: t 

b 

^ »r WUtAfCt WHT A ^ # 
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^ ^Tq[wt irwrfk i 

^ HUT ?msr iTiiwi I 
liuicTunr^ u w# nw^ fiwtr p ^ n 

^ ur ufturt I 

wuTguurq^ hhu htt^ ^« « « 

^ €t m HT ?:u I 

fi^«r ui* uunfTU ht^N hu wtu^H i 
mu mt 3 h: uuth cumuuitu utt^ h u i 
fSiufuf^TfuRnurrfii: uuu[uuur i 

utw’ hut mtut^ n ^ n 

uuuncuutuui u u^q; i 

?ETUTUT muuju* HTWurfu mtut^ « «« 

umuw ftfufuBt I 

•v *s 

lUfU^UUy* HUT UUTHU^U^UTUUn*[ # ^ II 
UTTTfin— 

^ut u“m»iMi4 <wiw{(quiUfTr I 
Uiqut mwTUT ur h^ uurur tH%»t '»4 » 
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Twnrar amr nat Wtt ’a fvrra I ii ?«'aii 


xfh 



[t W II 


The rollowing is fcakoii from Anfrecht’s “Cula- 
logU'”—No. 760 . 

Inoipifc 

I 

anrarf i ^ artt^uT 

«?ii wi^CTfT lairafH fsTsm: i 

irof TOigT«rra ^ ?rasrg|^t ii ^ u ^ 
?mT m«i ^ air Trara# i ’israT »m*i 
TniT« gmal ftrar ii ^ ii »hiai 

^ 'fkai ^ I w^rgjnngfit 
ifwi »inng;ii « ;i ifur’inf «Tr»T- 

’ ^ijn ^ 1 nii Hit 3^: tWT?i 

trarrfJii am:^ii ^lb 

_ _ ^ _^ _ "N 

• ¥*ra[ I ¥nr ?raT 

II ^ H »hrar qrpj ^ ^ 
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.a a « sjar* i 

•%3i »iar iz ir#f ^S5rra%« aiftw: a ^ a 

III fine libelli distil ha haeo loijuntiu* : 

I^*-‘^^i'^i'blliantas igM'at 1 

TjT^ TanrraT ^ wm a ? a 

?nt«p^t wrar^ ilnu^iar ^ si?i: 1 

TWJiraT f% WfiT iT«rt f%m?i I a 5^ a 

Jiifcya (Jurjarakhattdas cha, Devadatto 

hi ilharniavit | 

Maror naniablii'hilnasya IwpiR:: H^a 

■^sT «?tT asf^ anf^narr ii » a 

acfn waR sn^ angrwmr a 



Extracts from 


RUAPRAIHPi. 


I 

4 

• A—MS. from Alahabfid, 
B—MS. from Benares, 

I 

^ I 

^RfNrr* *nreTT^ w i 

<siu^4it4 «iw. n 

Wit# i 

« *S _ *N .N. 

TT^^ fllSEIH «*I4S, 4i<i*TI4i4Tq?.'R ^ M 

^rtw^TRWl ^UTi T!T«Rlf ^ UTw[ I 

. ______;^_£^^ -- -_ ^ 

iw: ii^i^4fni! wnj^iFRPi: « 

(1) A reads lEiiTfevT. B reads ^jfe^T. 

(2) B reads 1^, which is not correct 

(3) Bjreads frofiii^^T:, which is not correct. 

(4) ijfw is the reading in B. 
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9 * 






^ q f gf gq <l il«r if m n i 


firaftwit wTfTOftwT ^wn - i«i<44(fni(, I 

f^jin- ii8tf% ftr H 


ftrw«nf«:— 

zjawffiTT^trt^ ^warr fwfTw:* » 
ww: art Rs^uHam^ g 


(i) B reads 

(c) A reads f%it. 

(3) A reads WViT’.fTO. 

(4) A reads B reads 

( 5 ) B reads fiwiftirot, which is. incorrect. 

(6) B reads which is incorrect. 

( 7 ) ^ incorrect variant in B* 
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irs?TT ^srr i 

ftiW5nf«RmT?i n » 

(t) fw- 

# The following is taken from glijn’cfiP'R ofTri- 
■mallabhatta, printed in Bombay in the Saka year iSio. 

Ti^ I 

5(?5fc¥Tnit ii <» ii 

f^q^rrg i 

rq^?:€t*T^ ii n 

idif 

«g?rr %z ii n 

qfiF* qqqnfi^gq^qrirq 

l^TTii « 



HINDU CHEMISTRY 


95 


*!rT% fiswvm dir ^ f%n: i 

^sT^r' in^c i N nw r fiitft i i 

*^1x1 q^renw i«rar ^iraj. n 

?r ?NH<qlq2i^ flfqH' 
ft'-^agiirTO^T ^ I 

#r?n!rt^t?( II <» ti 
f qt f%qi?ni?I?iqT- 
5?i«it2a qf?p«iiri’ qi2TffT?[ i 
TiTWr 

qar: vm ii <iii ii 

f»rqT«!WT^T ^ q^- 

VOTqqTfjq: «m 11 
fqi?:3pqFMilTt ^qfWBqnqri^fi^t- 
sf?rqrwqfq»Ti»!?i^qqr^qvgfflfl^: i 

^ ii « it 

«fn qjq^: i 

(2) B reads qr^qi 


(1) B reads ^HfiT- 
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iRntirm: ti^qiatsw isrf: 

muawmw ; n 

»ft^^T*pn3ln f q Fc i F wa* ii f«^ ^ r 

if3i«5%»i® »ni im. » ^ n 

^trnrr*?n:^— 

fqfTsrsrrf^^smr u 


(i) B reads fqpriPT^f%^Tfk^. 

< 5 ) B reads • 5 rii^ft»T. 



S^tfracfs from 

DNATttKRIYA or 
DflATUMANilARI. 

^ i# 

#*mTra»nT: i 

1 |TT I 

hi (q t n«n4 T «^ ^rat^rgfiftn: n \ « 

. *s ■ . _ . 

♦W<t^ I 

iiT?rg5tfmi: wm?r:(?)3 i 

^ "tigtlg firowr:» ^ « 

« The Uhvar MS. (A) reads w^forur, a part of the 
Rudraya'mala ; but the Benares MS. (B) reads ^rginrft, 
a pa-t of the same. The two MSS. are exactly the same 
in subject matter, differing only in name. 

(1) A reads 'OUl^, which is grammatically in- 
•correct. 

(2) A reads wiTO which is grossly incorrect. 

(3) The sense here is not clear. 
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N ^ II 

zir«^ ^5^isr ^rei* Ti^reHnmJ^ i 

!iw[= 'simt; II8 If 

^ ^ gun 5 tot mvpjfi ii k m 
^«RTd5 ijwei sn^ w i 

fii4>ji4ViRi^«i II ^ II 

^rwi ftjWT ysn^r^km: i 

%*! ^Wfi »w?^: f^^n-: ii o » 


S 

(1) A reads which seems to be incorrect. 

(2) A has whicli appears to be incorrect. 

(3) a variant in A, which is not 
correct, 

(4) A reads erroneously 

(5) A reads ^qirriT,which is grammatically incorrect,. 
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^nrr^ i 

ifiiarT i 

ftrairanfN ^Tgqkrftwtf^flT^ if** 
qrmnr »i ^Rnfir f 3 « 

qw n qrafiwrfii^ q^ qw < gq<fafq h c u 

% %f%?[ qfffirqr^ t>r qrti qraq qtrwn^ i 
WTift^rsqf^ ^jTwW fqrarfJr« t« ii 


(r) ^S|^T ifig firefir, a variant in A, which treats the 
word in then»ast'uline as well as in the feminine 
genders. 


(2) A reads f^wm, which is not correct. 

(3) HnjWff^T^ferf, an incorrect variant in A. 

(4) A reads which is grammatically incorrect. 

(5) A reads «n:fi| which is incorrect. 

(6) iifirariTW is the incorrc<'t reading in A. 

(7) A and B read which is grammatically in- 
-correct. 


(8) umi is the reading in A and B, which is not 
correct, 

(9) is the incorrect reading in A and B. 

7 
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«s . 

IptRttTOFrfjirt ^r fa^nPi « ^{ «- 

^hit ?sr^ « b 

w«mT ^renrr 'Brrgp ntnr ^ i 

vrgnrnr f^r ii ?^ii 

<tat* iT ^ Iw wtwT 'stmr bwwtwi i 

s 

Brrfhng: tnrra% « in h 


(1) A and B read w^n- 

(2) OTI*wmm is the correct reading, awi^ar is 

s 

grammatically incorrect. 

(3) A and B have Tirwiirmwi:, which mars the 
metre. 

b 

(4) A reads which is not correct. 

(5) is used he:e in the feminine gender both by 

"'i 

A and B. 

^ (6) Vide verse 20. 
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vtiiT r 

«rmT i»T5«f w»^«tH« 

4tfr%3 ThiFT I 

vHw w^rrtw %«t'f « 

^iwt Wr^ tfMi+ fTff>^*rn?i: i 
W# STPf W ^iq <« I ^K<W»( N t'« « 
WTE% IIHHT ^5 ^rijiTTS TWT 1 

Wf^W: ^ ^IIH Wt? ’Y 1WIT l<«« 


(1) Both A and B read which is grammati¬ 
cally incorrect. 

(2) is the reading in A and B^ which mars 
tiie metre. 

(3) A and B reads 4 tiEt* 

(4) A reads wmr> which is incorrect. 

(5) A and B read anlt» which is incorrect. 

(6) A reads aiw#* B reads ^ift. Both the read^ 
ings seem to be incorrect* 
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^ tid i 

^sm WIT* H tt II 

^ran TCTTiift f%aw: unr.* ftwg arrarr i 

Twaii^eroiTi'fl iTTtbn^3 ^wi n « 

«l««1i)eibeKi^ ^tWT m’lnTt^’^ht^^l I 

wnft 5rT?:t f?«*rT^ft^% w m m 
fil^W 9’^Tf%7IT 3Jlf?lii<?<tlil ^?TT5 I 
n?rnr?^5'irtli«tT liST^nrnwim u n 


(1) «rr!l wft ^f%?n:, a variant in A. gf?!) 
an incorrect variant in H. 

(2) A and B read um, which is grammatically 
incorrect. - 

(3) A reads B reads Both 

seem to be incorrect. (Vide verse 14.) 

(4) B reads which is unintelligible. 

(5) A reads irirr* 

(6) Both A and B read Which destroys the 


metre. 
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#w?rT w.‘ 1151111 

« 

vnj^hTT ^ ^ TjT?i: iwmr: >iwfli 1 

^irnini:^ ■'«T^ravi^i ««:(?) i 
irrg^ff iirein^ h 

^«ni«nii«iw*i^ wrfir 1 

^RTOT ^ It M 

(1) A and B want thus rendering the foot 
incomplete. 

(2) A and B read % which is not correcti 

(S) WT^ff is the variant in A and B. 

(4) A and B read finnit^n, which is grammatically 
incorrect. 

(5) A has an incomplete foot B also has j 

(6) A reads iw. B reads qnlfi Kw, Both 
of them seem to be incorrect. 

(7) B reads 
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?T«iT%»ra ziiii i 

* « 

^NuttIwt ^h 

^««i«w'«#Twr Tng'llwf 1% \ 

5 a H 





I 

raRnpnTwTT ^ng; ijfHT tr Twt i 

i^trt ^rm twr firara a 


(i) A reads qimire- B reads ^raisr- Both are 
unintelligible. ^ 

' ,.(2) Both A and B read ^^WTf which mars the metre. 

(3) ^ wnil^WT:, a variant in A and B, which 
is grammatically incorrect. -t. 

(4) A and B read only ii^TTr, which is incorrect.*; , 
, ;r ij$) -Both. A and .B read arntarr;, which/seems to 
he incorrect. 

<6) B reads fhit. 


V 
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sftiw uroi JiWT H 1 
tmw ^ TUtT.I 

fM 5»i:* I N 

^»i?sw ^T?«r 1 * ^ 

qwir qr«qnt ^ ^ q T^qfft fiirai H « 

wqi^q.^wrq I 

^iqj ^ HjrqiTfw ,>ligWT»Hfi| «W»l I 

J 

^qqi g^ qt T fif^ %rtJWTC«mn^ u ^h m 

^rtRT Tnf(?)<qrTT ^ vttrt wt ?TOT J. 

4^ i <<nf^ n«t q*&* ^1^ ^5 j»^«lm 


(1) is the incorrect reading in A and B. 

(2) A reads ^iv;, which is senseless. 

(3) 9 Wt*I^»r^rif*T, an incorrect variant in A and B. 

(4) Both A and B want this word, which niay be 
•supposed to be ?jir or ^ here. 

(5) HH a variant in A^ 
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iraiT ^ ^ar H rgig tnn<g <i <mt i 
TTOwisretf f% il » 

^ ^ irai^ am i 

%«i famrammnt vrgwaifiiraT n ^'a ir 
im% tiT^pimrfsf yT a g q f n:< i n j ; i 

^raanftr ^ fir ait imru «T*rw 
VFfT ijw»ii*ciw uajmn Trvit TW I 

^ ^PWWWTS# N %L. N 

. •’ 

ll(ar)T1^ ^ W ^ t«WTinHt^ I 

tift® ftwrm*t artrt tt «• n 

^Majr ^vrjter fat3 \ 

tw«ai4 ^ ^NrrftWTt anp[« 8^ h 

(1) Both A and B read which has no sense- 

( 2 ) A reads v 4 t- 

(3) ^»f is generally used. 

(4} ff^nrn^ is the correct term. • 
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HaWflrPIT' HTTWt I 

^ ?TOT ^ar i 

npiTwjtOrart^ HR# irrm «^ « 

^HHTT TPrt arar g ft^ini % I 

wifcTH #tf## %HniHrari|^r<P( n ss n< 

^ ^ - gy _• ■ ■ 

Tarwr i 

_-N_* ^ 


(1) The first term in the previous verse is only ^l#ir. 

But hfere it is Hence there is no repetition. 

(2) ftfirUT^ ’Tnn^t incorrect variant in A 
and B. 

(3) #r is the reading in A and 
which has no clear sense. 

(4) A and B read which is incorrect.. 

(5) A reads iftAnr iNf, which leaves out 
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^ upwm ^ I 

lowfifxsnwRnft •■snrr^wrf*! w‘ iia^n 

wr*i '^J 4 v(iii(wct *rr*rw i ' 

^ wf3 qpntu M «« II 

f%if §w>i ^ I 

n ^rr^ ft iT' ni iw n o 9 ^ ti 
^nnws wr w ^ i 
W fH TwiwtRI ^TOTfil fi fii wft ^ ll 8 e.N 
airasi ^ aRT^ tRRT q !^ l <^^|^^^ I 
^Bj«tTm «Rhw «irtiR# «f 11 vi •« 


(1) A has B has-nuwfw ^IT. Both 

the readings are grammatically incorrect. 

(2) ^ is dropped in A and B. 

T 

(3) The sense of ^^r*r»nf seems to- be 

A reads ^ipi, which is incorrect. 

^4) - A reads -. 

(5),: A and B read ■ 
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wfKf*! iw&^ Siwui > «L? % 

'womm 31 

'A 

«iua iT g< Wf 

*IF ^5WIrW^ I 

i5^nH4 w< ^ H W T iT t m^ «\i.^ n 


“•*' *'*'*fc "* *' 

(x) ?i8 ^liir, the reading jn A and B, is not gram¬ 
matically cwreGt. . < 

(2) im is the , reading in . A and .B, which is In¬ 


correct. 

' , '* ' . 

(3) Both A and B read wti^rw^ which 

is grammatically incorrect. 

« 

(4) wiiniwT^ ainiT 5 ^, an incorrect variant in A. 
and B. 

(5) A reads fdt f%ffl< B reads pt Both 

.are incorrect. 

* « 

« 

(6) Both A and B read wuP l % wbkh is aens^ 
'less heie< 
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io8 

« 


^ngSitrat: \ 

WPf I1SL»» 

^ ’IJWl 1»T*( I 

rjk n u xx b 

irmf n r 

^ WSRT ^ II RL'S H 

^ ^ C|< 9 «K<K 4 ( I 

HJTTm* n uuitii i*f ^irTWRTm TratSw^ RH.^H' 
^ ^BT*wr sjt ^srar^HwnTv^ i 
ir»!wf ’RW’f «^»nT*if* mCT# »np( n H.t n 

(1) in?HfT^«[, an incorrect variant in A 
and B. 

(2) A and B read iRiwf. 

(3) B has only vir* which is incomplete. 

(4) A reads wii 4 ^. 

(3) A and B read irfitf, which is incorrect. 

(6) A has wraf. B has ^af inrai. 
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VI# Tt»i*innm" ^.* ■ 

VS^HTgVR^ V#h»i W9%f I 

^fvef V ^ving^fravn h ^ t n 
timf«i vtwvifsT «TVT v4nftr vn:i?( i 
vnr?>‘ wvT ftff^5jl»rat»rafm* r ^si. 11 
vrvrfsi iRTijwtii vrmfsi ?nfn V VV3 1 

vra?r fttr# ^wn» 11 

fim# ^ VITt# I 

5«R# ^ TTVif «nw ^8^81 

• ^ •s ^ •s * • 

T ‘<ii«re<it?nT vnPT ?nT^ vt^rv»[ i 

VtiT# ^ ^ RWTfiPll[5 H H 

(1) A reads iftnij. 

(2) f^^nraiir is the variant in A. fir{)>n^>r is the 
variant in B. Both the readings seem to be incorrecU 

(5) #fmrf% ^ St an incomplete variant in A 
and B. 

(4) A has inStww. B has ifnnt 

(5) A and B read erroneously #rf7^. 
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» 

TTtriiu“w*i fti ^ 1ITVW' 

7iteurt;ri % mT4wT% 

’W '«j»nwiT fl m 

^ iTRidn^ II H 

flwq T ^5 i 

^ in ftr^ ^int fiij; ii^t#' 


(1) , A readsuflf^i^. B reads inipiif. Both the 
readings are incorrect. 

(2) A rfeds «niit, which has no clear sense. 

(3) A and B read i??w, which is incorrect 

(4) is the reading in A and B, which is- 

incorrect. 

(5) B reads w?li which is not correct. 

( 6 ) is the reading in A and B, which^ 

A 

is not correct. 
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iir 


fai^w w W: iwf ^PswCt'dHir* ««• tt 

_ ^ ,*N _ . _• _ 

HT«i iij«i«qni Siran IJSIW * 

^fPTT W!«i»n T^WT ^rnwq[ w^ vs ii'^tfr 
T^r?:^{?)<3fl% c<a i iw^<; T «rrafl i 
Tnrat «rnii^ ^ ^irft Trararerrafn:? h '©^ » 
Hm 1 «rat 5 t ww*f ijw^ I 
fi<n4 <ww ijiit ftf«n® I 'Bt » 


(r) A reads <rt¥T* B reads i??l^rT. Both are in¬ 
correct. 

(2) A and B read 

(3) W is not found in A and B. 

(4) AandB read which is incomplete.. 

(5) wncfTTWW^rfw:, a variant in A. wwvfltTirfn:^ 
a variant in B. Both the readings seem to be in¬ 
correct. 

(6) A and B read mWfu 
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vNrr * I 

i 

m{n c^» r q4 y ^qitsfq fi i« q^qi4\ U)^ 
wra Tnint^ vrarf ?im qr^rfii: i 
simqrqnim^qrm ||^8^ll 

qjm qrfijnr qnrtqwnitg ?rt+ ^iiqi i 
%»f filwT’TOT^'? qrrararrwrj sr f%mn ii >8^ n 
'iqyi<Tt<3 ?TnTr i 

WT qmrfn wifw twr^ ^MfjqMtq^ii'd'Sii 


(1) A reads B reads 5«l«tfw.- 

(2) A and B read which is un¬ 

intelligible. 

(3) A aiyi B read fn^r, which is not grammati¬ 
cally correct. 

(4) A and Biread -which is incorrect. 

‘ (5) A reads B reads Both 

the readings are incorrect. 

(6) Both A^ and B read ^ifir % which is in¬ 


correct. 
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,,?H?r ^ ^ «'ac h 

smarer firaT ^ f«niT ^ i 

• m ^ * 


qT|:?w h 'Ot ii 

ft»m €i^ <iii|<ifijtnir»i^ I 4 
tc?T^ mwmf»i nc*# 


wtS^*! tr:3 ami arra^ w i 

VRa iran^ ami aiailfa 

f 

aR:i*i^r Tirai WT fpw, ^ WmaniTT i 

^ f%aj^ ar# at^ h » 


(1) The 78th and 79th slokas are not found in A. 

(2) PuraifMl, a variant in A and B, which 

has no sense. 

(3) an incorrect variant in A and B. 

(4) A reads ^i«i?, which is incorrect. 

« 

(5) B reads 

8 
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5^ H'Wm* W HTWWt tWWT IS'ITT • , 
<i#rtf ^ tiL^iiiiir* w<k<iiT9 iRiiw» ic^n 

S> 

VI vw^ ^ vw w* ®rc*[ 1 
wwr iir ir gnf r gi i >« i f?i *«t:jm 
^ glVRgrwswm I 

T'g ij g w^ri <VB ^ rw w% »r n It » 
wru vw° gv iniigi^R»u ■ •i*j, 1 
viTgn“L.iuiL:iitr gfijn gRirra «inwi i^^n 
9mg wgTTsr ^ Taw wnTMwnn 1 
WW410I ^WWW nra^wti^«mi«ii^ II tr« II 
^?«T ^ 7itrut:iLrfi^ I 

^gjvn rq if ri i?nrt mr^ t% ««xr« 

(i) A^reads HWlf. 

{«) ^ fiwn ^»n^, an incorrect variant in A 

. and B. ’» 

( 3 ) Generally used as idlir. 

(4) A reads wfiwif ’CTi wfir.i which is incorrect 

(5) A and B read iffw, which is incorrect. 

( 6 ) A repetition of the name. 
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H«f^V I 

HmW IW^ITimn ^WflftWi ^^T9i^% fci&tt 

WyiflW ’•rWTW HTPI *1^* I 

%*i ftwnn%^ trncft fiWtt't e.* i. 

^WT ^II I 

ufwinSf* ^ wi^ ’orrt H jikiL^q^ 1« 
H«reR^3 fa^il im:< i 

^ fhf ftdii tmM 

Tfiirnrar «\«T«nwj$lii»i ?wt t 
^iBT»imTf5i iwrf^^ msT «^n1^iinftiQi<.^ii 


(i) A reads ^ 5*?, which Ls incorrect. 

<2) B reads ^fiiiw, which is not correct. 

<3) B reads which is incorrect. 

(4) B reads w^i:, which is not correct, 

(5) incorrect variant in A 

and B. 

(6) A and B read Jt xm(% which is incorrect. 
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*r:? TOWwmTH iniRMt^ i 

^n>^^twT firor fi T <8d<^ H e.v II 
^ fiprt ^ ^ ft»jtr<nr i 

•^lit. wTi*!* ^iTTfirarrat «tu. ® 

• I 

’sr^ Hj^ras ^ ^m*w' ««i««b.; i 
^mi W^ 1^ %f«f«ifl5wiinin[ n » 
*inrf^ ^wairj irar i 
iimft »imifsi ^ «t'S« 

nif ^ ^ ^ i 

fat^iwwf^ ^ asw^ ii tc n 

' (i) A reads iTT^ B reads fir5j» 

(2) A^ds iftrt, ‘^^ ■* 

(3) A and B read ^i%«i, 

’ (4) A has fif5#inf<f.; B has f4|^*rif»r. Both are in¬ 
correct, 

(5) is an incomplete variant in A and B. 

(6) A has ^PW¥f^:. B has 

(7) B reads erroneously fti^ptvrav* 
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wf ?fPWTftr «te. i 

^ tifH I 

iSSflirarT 4lfijR«hH ^jibuhtIT I 

tmtvrit #5ft iI2*ITfiF^ » B 
fhrr ^•,-«iiKw»n'«TO i 
oim^siFg^^wm ii t«R ii 
^WHT ^uamr f^rft^ ^Miitioi i 

swiRfT H m 55H*ir4rftirTOfT h 

v.^ 


(1) Iloth A and H read which destroys both 

grammar and metre. 

(2) A and B read qim, which is grammatically in* 
correct. 

(3) A reads B reads 

(4) B has only 

(5) A and B read ^^m, 

(6) fiitnu an incomplete variant in A. 
an incorrect and incomplete variant in B. 



HINDU CHEMISTRY 


ii8 

I 

VT9i^ 9: fT^ ^ vt 0 

>wii9 w ^ Ttv ^ g I 

^ - - * ^ > . ■ .. - . 

HfTOWTT 3TC^ 7WT I 

’BWif*! ^wrfir wwnnfn •'? <» \w 

W^EBT ffWS ^ TSIfljW^ i 

Tft^tfwrt ^TBT « ?o'8 8 

Bu rr R i^BwW f«i B B fq * ff ^ t 
ipnT*f wwtr^iwf ^TvrT*f WWTH 

II ?ot: lu 


(i) A 4 nd B read qim ^Iw, which is an in¬ 
correct variant. 

(a) vw^ a variant in A, which seems*to 

be incorrect. 

(3) A reads nxi^ which is incorrect. 

(4) ’iw^t iWinf^ % a variant in A and B, which is 
grammatically incorrect. 
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^ ^ 

» 

^ i|§wmv%v ^ I 

inm ^ «f» u* * 

•/ 

^htPi >»it^iHn^ i 

WR^T w4 ^ ir«iraH II t n» 

nJ 

■jwt T>iw^ ftiiw i. 

^pnPi ^ wmrfifw«Rrt5 Riftntt^ii 


(1) W a variant in A. ^ a variant 

in B. Both are incorrect. 

(2) B reads wrcv. 

(3) B reads iiif, which is not correct. 

(4) A reads 

<5) A and B read awnt, which is gnmmaticalljr 
incorrect. 
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^nwt: ^ « 

mfiisf f% ^ 71?^ ’BsSf® 4i«?mvqT^ Trsrrair i 

7rwT?r «T«wr^r%it: h^^sh 

iw ^ inrif ^ ^ ^ I 

fWH ^ » <u ii 

apT f» TTf g< in ^ ^r%T sr^ i 

>• -X ^ ^ 

»rfTOt7r«H* IT*! ^ f%5 BU^II 

ii^3sr«|s!ftf?f ^rrair i 

?W HreHT ?TO f% 0 M'S « 


(1) A r&ds rftw. B reads Both the readings 
are incorrect. 

(2) ^ an incorrect variant in A 

and B. 

(3) A and B read which is incorrect. 

(4) A reads which is incorrect. 

(5) B reads fv» which is incorrect. 
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Tnr w « % « 

?Jtrt «rnii^ i 

?r«TW^ JsriR fining ^;‘ « « 

iWT«TOm TO «n?f ^lai^ ^ 
rr«TO^ « 

5^: WT^ WTT ^ wraf ^ fv I 

nsT ?li^ *raT ^ « 

q rs& a i q i ^ I 

^i|[«rni «n(i?p?r i 

^ H »TT^% iltfh:'' wamf n « 

(1) A has eRnH *Ttt;. B has %v!^ *rtr.. Both .ire in¬ 
correct. 

iT 

(2) A and H read nwm, which is incorrect. 

(3) an incorrect variant in A .ind B. 

(4) A and B read erroneously 

(5) ^tiTT^o ^ correct. 

« 

<6) is the correct form. 
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I 

^wwi[’inaiH Tft: n ik 
5^ ^ wr^ qrftt^sr II H, 

w|tt WT*i% mn I 

iWJTt iTR!^ ^ g inr|\iw+ 

*v ______ 

y<iT^ I 

iirTr^ ^ ^ f% I 

^wrW wfii WT ^nwr« h 


(1) A arid B read ^m«[, which is not 

correct, 

(2) ift^ an incorrect variant in A and B. 

* 

(3) A and B read fft. This foot is incomplete. 

(4) A reads ^ rt «r?nfhnf. B reads St 

t/ 

Both are incorrect. 

(5) is an incorrect variant in A and B. 
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flit'll, ^ ^ t * 

^ vn^ wi I 

HWWIWflt* ?E*ll HIMTfl >Wirt TlWT I 
^IWT mtft ^ WT » 

I 

me^(44N I 
>» 

^TTT fri »t«rwt ^s&^»**i<iffl^ i 
W*w«m ^BT ^ ftr«Bfei aifhi^ ii t^o 
wrm ^algw’ ff 5?nnwnwt»m: i 
flf ^n ft^n w’nwBrqrrft I t^os 
ITWnj ^ I 

^ppwrrfwf ft5rt5 


(l) 

A 

and B read which is not correct. 

(*) 

A 

and B read fr«nw, which ii incorrect. 

( 3 ) 

A 

and B read ^ w* 

(4) 

A 

reads m 

<S) 

A 

and B read 
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441^1^4 I 

WT*!# wfW ^ iiT?i i 

?T!ITft lStf?Tf^’5|T‘ ai5S?^W5$. 
^siF^ranni wstf^ ^ ^^rrosf i 

^ w^rat?? ^ tpt: ii 

ITHTqtfiraRi: flmm i 
?r<35^t Ti^ lihgT fiiraTii?^8ii 

".J 

5^ vfw c^ smt TOt iw?iT%3 I 

UTiTT TT^ U ?^VL» 

fjITOT TT«i qnft 55% I 

^9TfrT5f%« ftfwRT:5 II 

3 

(i) A and B read which is senseless. 

, (2) A and B have nrre*, which is incarrect. 

(3) ^2% a variant in A and B, which is in¬ 

complete. 

(4) A and B read jrfvfvwT. 

(5) A and B read itt:, which is incorrect. 
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' 3 ^» 

iTPrtr 3 niff i 

^ins^rmnsr vi » 

^ qT^ * n rff r^^ wqr nwr 

^ ^prPT i 

?rw qnTtsmr ^3 qrran 11 n 

qraqrrs^rfqrqrf ^nroqrqrt mrr 1 

TO ??rN ^ 11 ?»o 

^ qrnrwsm ^ 1 

fqfq§: ^tr: m «? li 


(1) A and B read which is not accurate. 

(2) Both A and B read which is 

not correct. 

(3) A and B add ^ after 

(4) A reads wmrf. B reads 
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?r^ fl^iipm^^iT tm ?rf runw* • 
irkPh^ w.' «siirt fliT^ t wm B’W 
wnthjqf^ ?WHT ^^1^ iwnit i 
fM ipjv-^i: uratH^ ^ H «^d 


5^01% urm^ n# dr?3Nit5 i 
anrrert n«i#t ^ <i^^il ?wr ^ 11««« 


MHiy r f t ftffyt t. 

tlfll^r n^i«i n%^ ^ ^ i qg il Hi ^ ^ « 

«rT^?T *1^® T^ Tf WPItm TW ^ I 
fWn^ETTO^ Ml^d) HTdrfH I ?»i II 


(1) ijj lt is the variant in A. is the variant in B. 

(2) inT%^ is the incorrect variant in A and B. 

(3) A aM B read ^ 

(4) ^trm vmtr a reading in A and B. 

(5) WW »RfiNfT, a variant in A and B. 

(6) tnflfr BftiTW’nnf, an incorrect varmnt in A. 

(7) A and B read vr^wifit, which is incorrect. 

<8) A and B read . 

*<9) A and B read «wrfn, which is*'’incorrect. 
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«nF% ^ ihn% ^ 1% a tr«i 

%?Tt ^4nirtai fi»tt »mT i 

^ . • -iffc._ ~ ■ ■ ... 

«r«iuW T5®*rTPT3 

?nf5TT*« a 

affrfnET* ^nTO*prtl aranfi^ »ii<T«ni;4i' I 

ftajuTiS? ft ’srs&^ arer^ ftaw%sft m 

a ^«c. n 


(1) tjfir wH: ’isn’ri?^, a reading in A. t^fif^irft: 
«BRf?f, a reading in B. 

(2) A and B read T^!*rrf»r. 

(^) A and B read m^WV\ 

(4) ^*0T fwrti? T, a variant in A and B, which 
is senseless. 

(5) A and B read ^Wns» which is incorrect. 


(6) 

Do. 

Do. 

•N 

sroas 1 

Do. 

(7) 

Do. 

Do. 

<hnnft%t 

Do. 

(S) 

Do. 

Do. 

wmS, 

Do. 

(9) 

1)0. 

Do. 

TO5, 

Do. 
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wnew ?ii w ^ ?iwil«?«.»«. 

t 

i * 

ftrfvt'* ^TfSi f?5rrf^ 

II M 

li g ^ ftrfff: inrran i 

^roir ^ ^«rT g» Tnfrr: ftr m ? 

qrt^ >nwt: ^ | 

in»i% '?TJ^ f?inrT hu?ii 

(1) A reads finT%. 

(2) ^^wrrrf^T 'n wr^rm, a variant in A and B, which 
is incorrect. 

K t 

(3) A r^ds 

(4) is the reading in A and B, which is in¬ 
correct. 

* (5) A reads %. B reads H. 

‘ (6) A and B read ^?t, which is not correct. 

(7) Do. Do. Do. . 

(8) Do. Do. wr, Do*’ 
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w«nr 1 

rTWT^* nviwm ?TPrtr uwj« ?«.« n 
fro# ^ roro# fr^Rfi 1 

^wTft fr#r^ ii»rorofr: 9 tvt, n 

■snfUJf ^ fwin ftriT wrf?r frsSrarr 1 
H3rT%?r fiairfr^rff# frrwi * < 
frir^ TTfirt^ ^jfror ttc^ fitror 1 
?r^jirT«5Wft 3|ro ^g^n^sfnnfT« t *>« » 


^wro I 

iHaf r agi ^ ffwwrlhHiro "n 1 

(1) A and )’» read which is not rorrcj t. 

(2) A and Fi read ffwtw, which is not correct. 

(3) A reads #r?jTp;T^, which is unintelligible. 
<4) A reads ar?f?fu F reads 


9 
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^ «?o», 

’HTT^jAWm 9T»r H®^' ^ ^rraiT i 
•^gtiN <911414 iwlrwi' ?'lt: n ?< t b 
TT^ ^ ^3t^ I 

wtstW* 4to^w %qiYrni^Ym:3 h ii- 
5Wi: iT^HTsii:^ 3»i: inn^ i 

3»it*r ^te*i ^ itT?f< 3»fts f%« » 

S^l}?! Tiaintii U^itirtfHr^ f% I 

71^5 n ? 8 « 

< 3 yf % 7^ Ht^raw^r fh^' irfir i 

^nl^H’ ^ #«nT: w « n » 


(1) A and B read ^erftl^irtarT. 

(2) ^tarsp?t»r is the reading in A and B, which is^ 
not accurate. 

(3) A and B read im;, which is incorrect. 

(4) A and B read ^wifcr which is not correct* 

f 

(5) A and B read It % which is incorrect 
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mrnp} o r 

^rrcw (i 7T^q|i i 

^ H ^ R {'Q 

’«?iTg«Rnij g fi ai h?! ^Yr% i 

irwT^ HTgrfirr^ h ?c h 

gf y ^m i 

filfhr f^«*{ H %L II 


I 

gr^ HH5 5in<*iMi3| I 

«rra?? ?^ssJ ^gt5l ^rfg% ^ « r® r 


(1) A and J 3 read whii^h is not correot 

(2) A and li read ^izli ir^ i^• 

(3) ^ variant in A and K. 

(4) A and B haitJ 

(5) A and B have ^ which is incorrect. 
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f>ivr: i 

•fl^-'g Nq TSi » i srpa[iTnp=Rt3 ii^tii 

tWT l^RTO f^^q^t lgW I 

^ ftftw anf iw ^rrai^ ^15^ 11 11 

^ fhFraf+tnran[ h 11 

71^’ ^TT^ %i »(ia«v h 11 

TTwf’iTRnTnRii’ wrai < t% i 

’RfTnpsrat ^ ^iwri 11 11 


(i) A and B read «nr^ ^rfiH, which is incorrect. 


(2) 

Do. 

ff^. 

(3) 

Do. 

W, which appears to be incorrect- 

(4) 

Do 

4 ti|ir, which is senseless 


(5) WT^i U Tt i rq, an incomplete variant in A and 


B 
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n^pw' ^fiirnli»in£RR:® u n 

sHsreNmftm ?rT% tirara?F# ijlw^ i 
^HFsitir g Hsrm li « 

WHrrotftrri i 

^Jirar^ ?[% H ^ x q ir g h t 

^atn#r i%K*rrqt?[ i 

Jlixfrf^ II R£. 

5CHXT^SHT H sirH m ^^raqr; i 
?i^5rfrn|«Tig ^f?ift«fl^*iqisr ii s^ <> ii 
wran Kmr gfi: %q7t irf^5 | 

HTfnir^ M t « 


(1) n^msgr, a reading in A and !». 

(2) a reading in A and I*. 

(;) Tift is the variant in A and |{. 

I 

(4 ) is the iiK’orrect reading in A and H. 

(i) A and B read ^Tifair^, which is grammatically 

w* 

inrf^rrecr. 
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H m 

«««*•« 

^?mT m^RT fN* «rrat Ysraf ^ i 

wSN TTO^ ftrfir. iWTfTz?wRWT n » 

■ ■■■ - ^^■ ■ _ . 

44^1^4 I 

W»Wni7IT fiWT I 

«n?f w h n 

_ ©k_^ __ 

tJWSB^5^ wiaifl 9ttv*i494ii I 

Ti 4ril fiR«»T f^*. ?nrww?TOWT;««• h 
fire ^ '^npTf ^?T I 

tltlj «T% fiw V 118 1 $ 

((l) t’T an incorrect variant in A and B. 

(2) mmm is the reading in A and B, which is not 

correct. 

(3) A and B read ftiiw. 
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fimt wiBT^ vtt: 

W9|»t TOT finlrtl utri • 9^ « 

YTww wnJN* WTOi I 

^|TOT:*nt TO TOTt vfii I g» n 
71^3 TOJi ^ trot TOrani qrqr i 
^C9lif ^[giqm TO7T TOT W il gq N 
^g^Jrq TOtni ^ fqrf%3| TOH I 
1T% W u TOT T TTTi ^fj qTT ; fwiTT: H g^ R 
«««««« 

3ftTO firtIT TTm^ITT TO I 

n TO% iTOfinrr n<«r 


(0 ^ variant in A and B, which 

seems to be incorrect* v 

(2) a variant in A and B. 

(3) A and B read ^ qw, which is not correct. 

<4) Do. ^ 1^0. 



HINDU CHEMISTRY 


west ^ ^ i 

Tjra^tik m#nf ir?T it ii 

5%(T f?«Ji i 

sTHm ?w ^tsnrrjsiwf^rw?; ii « 
^frTT ^mm nm ftrf^prrai^ ^ i 
^rran gw ^ m 'S® « 


^£.^!r-«T5«'?rT: ’iift^: i 
I 

vj 

^slgm csrax Sira "ira firfyg ^ra?T i 

^T?fr= fjjf ?Tpf ,1 t) ^ ,1 

I 

JTn^ ^?rra i 

fiiiarT !g g i fi r f€f«itH f ^^ i 

^ ?iw»i Hf«[? fiirat s n»i3i ( » i II88I) 


(r) A ami H read ^firn. 

(2) A and H read VRf, which, is incorrect. 

(3) A reads w B reads 
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’qvnrffSrarfitflr^ i 
’9% ftt g aiin:t?[ h «h. ii 

II 8 ^ It 

lTHT’T*mHT B 8 ^>11 

gsitsr ^arar^si f»Trrf?T i 

T% fCTrT% iw irt*Tt*TtwrYm:‘ ii 8^ » 

^ 3 ? qpsrr: ii at ii 
?5rfff^ ?re ^mm *Tm wro: i 

fwm cm:^ 3iT»raTft^ ii h.o « 

'j 

^rrort’! ^nw 3}7ni: ii n? » 

an imcniplete variant in A. 

(2) is the reaclin;^^ In A and l», whidi is in 
;(.)rre('t, 

(3) ^ is the iricorret:t reading in A and K. 
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jfwT «rra?r uraftflw: i 

^li^Jra inin^ «rnm h h 
^(RRrt fiirar w ftEir ^ehiwt i 
{j ^ni§» ftfwriN *rw ii ii 

Hnm* iFrawrr i 

T^lninT fw Hhr^rftjEFrrf^iliisii 

?ni Tsnr wpj # H.\i. ii 

^iwrr Tjmm Wtw: ^iniH tirRiwn i 
wmn vP!PirffW5 ^fmn iim: n %i^ i 


(1) A and B read ^ % which is incorrect. 

(2) A and B have in%, w’hich is incomplete. 

(3) A and B have ni, which is not corrects 

r 

(4) A and B have f*if^iw*rr, which is grammatically 
incorrect. 

(5) A and B have instead of which is a 

i|^ 

tautology. 
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vj 

vrar i^«qj ^ <r «in iii®# 

___ 

' 3 ^R I 

«t%h 1:% » n 

irars fii4i^ WH 1 

K^JHT^ tRn^+ n^fg n m 

H R£. tl 

tra: 1 

arrati^ sjfiiritT^w^^wi^ iH*l 

(1) ^mr a variant in A and H. 

(2) ww:, a variant in A and B. 

♦ 

(3) *1 ^ is the im^orrect variant in A and B. 

(4) A and B read which is incorrect. The 

word is used here in the masculine gender* 

y 

(5) B reads ifta. 



I4S 
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inrri' %ir«i^ei hjtpj g ii 4 ? ii 

^nnxr^ ^stth ^ru^^ffira^ i 

^fiqt %cjsr^^ ^sr^T ii 

frf%i?t wt«r*itif^ ftr^^ir ii <; ti to ?i i 

a? i ii Tig’^ #303 ^>ini %tr ii ii 

»i3i qm I 

srraH ^355# qjT qTHSSS’SF g n ^8 II 

?i: qrf%g 3if^?r|q+ ^qq^qsrfwqTH I 
^ f% qrfsH)' wqg II ^ «,ll 


(i) a variant, which set-ms to he 

i ncorrec't. 

<-) variant in A and H. 

a variant in A and 1 *. 

(4) % 5 f an incorrect variant in A 

and IJ. 

(5) a variant in A and B, which is un¬ 
intelligible. 

(6) A and B read irflrv, which is incorrect. 
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TW ^w mm #sra: i 
^sir?ir»lniri: ^ sn^mnSN u n 

«twiT»rermiir‘ ^ ^ l 

s?n 5 »!nif' wrif * 9 ® 11 ^-o# 

3 fnm iwr tw ?Nit^ iflwf w%?i 1 
Tt5R*r inn^ 3rra^ u » 

^rat ^ ^ f*iraT ^ % fiw> i 
^ren^raf aw^Tw: farar m ^ waj. ii^tn 
arfT^ 'sars 1 

ata!ii(iT 4 ^ iittW fwrr aain 1 

ati j em faarr airaft ^hut anri«'S* » 
aftwar in ^ • '^«i«i« 4 ^Tfiian 1 
^ finrPTOT^ai m>*% »'a? H 

(1) B r<-*a<is 

(2) v*nw is omitted in B. 

(3) 9iT^ >|vr^q7lf a variant in A and B. 

<4) A and H read «nr%^. 
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»hr wpi i 

^TTf « '© 5 ^ n 

^rni^ ^ li zif^: ^ i 

fg©a Has let gT a i %^^t w 9<4©i i »( ii '©^ n 
€ WST TO ^ aw flrftuT i 

©mi?} ^ arw 3 f«?} T©r?} ii <©» n 
^ ^rmr ^ 4 »itt qn[?% ’ 5 ^: 1 

fqfqfq^ f^5i?©piahw:' I'©a, M 
©mni?i^ ©TTniiT qir 1 

finmi* aflw} W 15 W ^rqq^:»> 8 ^ h 

^ntTETiLi 4' ?mi qam: i 
^aiq©iTT% mwT wimr arS^: n -©^ g 

Iffi 

4»q r ^ «4 ^4 44T?} «\qi^5 KT^ X^ B-©©:# 


(t) ■ f^arif^ a variant in A and B. 

(2) A and B read fir^ioi or 

( 3 ) a variant in A and B. 

( 4 ) 9ii7ro4'*r, a variant in A and B. 

(5) A reads ^i|it^< B reads 
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My 


^w*w iwrrw ^^nwn i 

irfTre%s^r%^ ftwrf fii qwln »'se. i 
^ Tt ^ iHHwm 

mfNrf ^rq^fsii »iT*i%^y:* «»?«»► 

?wr3 tfiiwT^iT# ^ ii «?t ^ 
af« w ^ »Ki«ft iifH: I 

sinir ?imt arrfn^irawfiw:««^ « 

iT«irTt«r » 

5rrai^ fww ftrff: »nw iis:^#t 

^:aR[ w i 

7T39I9 n «« n 

yani ^if fiHSwPiswit * 

^icr I ^ a iw wf It H 


(1) A roads i 

(2) B reads f^f. 

{ 3 ) A and B read 2| % which is incorrect. 
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- -- " .. -r --- • - 

'tiipni Tninr*® inRnr i 

fJrarr ii^^ii 

uraprar frrtw^ n c>a n 
ii^pr**i irni^ i 

■srrair «»T8r ^ wr»^»rfts^ n h 

««!#««># 

vilWraqi'^ I 
>* 

?mi ^ ?i?!rar t?*? ^inw ^ wwiini» 

^ f e niin re firf^ iW i ft>fiv< T <n ^»l [ ^ ii^ttii 

*s ■ 

^THR^ l^ttll ^JWTTORR I 

4*1 finrnniT'R^ Rrni*m<i\'.i*^nirn^ «M 

q^T4lK 1%*^ vrfTvn^K I 

vmr RTTDvT ^«IK%<9HI41^ I M 

(1) A and R read which is incorrect, 

(2) f%f! 9 TOf%^«rir> an incorrect variant in A 
and B. 
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*45 


TTttMiflH it; n^;' i 

iwr lirif* «5n^ k ii 

wplt qrr inginfir nr^imiT i 
^HT w«^ vtm im ^ifii mH b <«.» 

qr ^ gi ^ w I 

% ^ mnii nm f a rm ^ qw i 

irat^Hrag aratf n tn h 

vsqR I 

^StaffT 5*^5 mStf IJ^flUTT ff ‘ I 

fairf%q[ sNhtt ^ ^ are ^ iWWff: U £.^ 

(1) A reads «iiirirm«f%ir.. B reads in«nTTi 

(2) A and B read ^^41:. 

(3) ’'i*^*ff**l a variant in A and B. 

(4) imrf^ iTTTf» an incorrect variant in A and B. 

10 
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^46 

i 

fwrJI it frftrtrt iin nt'Sii 

f « 

fwisj iiiHitf^iTK Wine ?w|win[ 1 

3n9t fttrt ^jftH ^ fftr% n t'c h 

twni *ii«5frt ^WT '•iw 8imfl w*t‘ 

^iirr't,MLfl tttrar imn«.e.« 
?T9rRi fif*t vnj« 

^fTW^fwT T^«nr5r?Tf5wT n ?«• i 

r 

Colophon in A 

TTIT Binnf*w^ti«n - 9qft4i9l 

» . _ 

’fwmnffT ’innwrai 1 


Colophon in B' 





(1) A and B read it which is incorrect. 



Sitfracis from 


mimuikmtui 

or . 

SVARNATAIITIM. 

i 


A “•MS, from T^fiiiares. • 

B = MS. from RainnilkaliV tua^Z/a, I>af*fa. f 

j i n<i% W iq »m: I 

K.m tt n ^K . \ htt ii t u 
«twt: i 

TTt ^ ^ ^ vTiraw: « ^ H 


o The name of this MS. is 
i The name of this MS. is iQ|4fTain[i(. 
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IjSr ^ t»RT# ?TOT WH I . 

irf^T: t«fwn; ^ fiw h ^ b 

nrfiim: Birtni i 

xi^«ii 4 (c BiTfiT^ iHnriWT: 11 8 n 

■wTij^NTiewrerg jf^j^: 1 ’ 

TlTPfT ^UBil TRJ ininf«rHB[ B «. B 

f^ ^ »T BTirf ^rfaf irot I 

»«?r^ WfBRB: II ^ N 

BRIT BiCT^r ^n^wra ^ 1 
Blfri ^lll B g fiR TT n TBRT wSt H 'O || 
WRIT^ g BTfBTTBI TWTfW: infwft BRIT I 
4 r»!BIT?f ^ iRf BRI BlfigR: B C II 

mw BI^BrtBf BRrt BRT I I 

BT^ ^ BIWB: II C. M 

t>. -■ ■_ ■■ _ . 

I 

B!IBT WWlfBT rrtLiiuiA. ^^fB[ I 

^wrnurfwi iwi 1K1^^^ h n 
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>49 


?T^T4tf ^ ^ » 

Traw^rfwr. ww. ftrwr^: ii \ 

wJiiratrw innt^ i 

5 »ifiq?J ?w vmv n tR n 
fir ?TO n*r nf^ I 
fiwmifr fiwm q trq ^ ii w : n n 

W^IRT^: Uflrt»«<l«««4( I 
■gtJvS^rib ^i| ^tTH HRIRWIH^ n ^8 U 
»mf%5MR: ^ 1 ^ I 

«i^'«iiiiiiqi iiT^ Ji^efn fii?i «?rh 
H iqrl^Tfiiwmra nttr^ i 

^ 41111^19 ^%fwsrT I 

4JC|l4ir fuf^?^ ?r^ IT^ WR PlpBliH in'®!! 
fhnftR* g im^m ^mifrt'H i 

7r??^4u l•^m^^reTl7I RTR^ft 4I%H ^bh « ?*? il 
?m: i w^^m ^ft f ^ iij KRtl ^jni i 
HTRf ITT RHI^R HRIHr ^ H ^£. B 
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* ^ 

irireT want wt i 

^n^lr 5% aat 3fni% iw'i 

T^arrti wtwhiw 5 •i’ 

OT^nafT WWPf WnW 114^ w * 
anfi^ ?| ^wrwTW m«rfrt firPiM?!« h 

aimuHfrwIw: wwrn irtfa arr^aw i 

^ ^ ^ 

ajT artw war aanaiar fW ?it?^ la« ii 
TTW war ftait art awaata^ i 

r 

^Hj a a i a ^anrarfa faaf wrfn afiaai(iia«ii# 

^ iit ^ 4!lf ^ 

*w?na<w Tt nwian^ *pj anaia*}, i' 

, -B ..fi ^ ^ 

aniaTa^naT awaTaaa tf mwar: ii t« 
si^ra^flta: airii ia!Tara(T) aflar: i 
aarsra: aw. an?^ wrtat ^ fwn »a:» 


• The above 2 % Slokas are .not found in MS« A. 
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»S» 

irtmt ^ ^ >1% i 

n ^ n 

?T?fRTpmT ^TnW %l *fTlr Wipji^ \ 
HT»? 5 W ?wr ^ ir%^ fir fi ifii ^ H « 9 11 
q m*<i«it|M^^<i »! im: 1 
ir^REHT ^5**m*i fRPPl,» VLv» 

ir^rraTs>iT^ ?i^ ii^sh ^PRTvnvr hwu tr 

»F^-i@CE:wr Hfiralfr h < » 

^«»ijTif hh: wan iir*rg?i‘ h '© 11 

^[jSt?[nn:« aar «ri«i 1 
warTfar* g r M^^a a H H gwar^ t# f^ 5 ^ii«?H 


(]) The above 7 hcinibtiehs are not found in A. 

(i) A reads i 5 m* 5 ri^T 1 > reads Both the 

readings seem to l)e incorreet ; since B has 'i^i^ 
^ffas: in the 2nd Sloka. 

(3) B reads 3»W3^, which is not correct. 
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IS* 


^ >n?r i 

H ^ ^It^^« c n 

^i«4%ieiu^ii I ’«nr.?iir^ i 

HinEr ?| ^fHW «t ?» 

?mTH* ^P5?Tf mfH MTTO UVf^: II R 

Coicvitoi. ill A-ffir 

Culuiilioii ill B-- WWW 

^iremwt ft^: i 


(i) H Jins m ^fili(I^)f?r. 

{2) A reads it TO’fTOWt, which is incorrectr 
(^) B reads giw 

(4) a variant in B. 
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Boyle, Robert, 40, 53. 

Brahma Gupta I. 

Brahmajyoti Iv, xcv. 
Buddhamitra xlvi. 

Bukka, king, lx. 

Bunyiu Nanjio, Catalogue of, 
XV, xxiv, xxvi, xxxvi. 
Burnell Kviii. 
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Geber xxiv, Ixiv. 
(iopalakmhaa Ixxi, .Y>. 
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xcv. 

lessen xxi, vciii. 

Lavoisier 51. 

I.ecky 45- 


m 
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Madhava xlviii, xlix, lii, 
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Madhavakara Ixxviii. 

Maharash/ra wiii. 
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Manthunabhairava Ivii, xcv. 

Mathanasimha Ixi. 

Mathura xxix, 

Mathuranatha 202. 

Max Muller xxxi, xxxii, 
xxxiii, XXvv. 

Medicii, the, xlvii. 

N 

Na^arjuna, age of, i, xv; 
bodhisattva xv; the boy 
-wii, xviii; high priest of 
Naiendra xix, 49 ; matur> 
ed the Madhyamika philo¬ 
sophy xix, 46; adept in 
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xxiii, : author of books 
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obligation to, lii^ Iv, tvii, 







